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GROWTH AND REPRODUCTION OF THE COTTON RAT, SIGMODON 
HISPIDUS HISPIDUS, UNDER LABORATORY CONDITIONS 


By Bert J. Meyer AND ROLAND K. MEYER 


Armstrong (1939) was the first to show that the eastern cotton rat, Sigmodon 
hispidus hispidus, differed from other rodents in its susceptibility to the virus 
of poliomyelitis. Jungblut and Saunders (1940) later obtained similar results 


with another strain of monkey poliomyelitis virus. Subsequent work disclosed 


that the cotton rat resembles the guine: pig in its susceptibility to diphtheria toxin 


and bacillary infection with C. diphtheriae (Jungblut, 1940) while resembling 
the white rat in its SUSCE ptibility to 1 } ection with Trypanosoma equirpe rdium 
(Culbertson, 1941) and in its resist: to anaphylactic shock (Seegal, 1940 


Steinbach and Duca (1940) found that the cotton rat is much more guscentible 


} 


to pathogenic bovine tul 


ercle bacilli than th aturally resistant white rat but 
notas highly susceptible as the guinea pig Vorkers at The Rockefeller Institute 
(Fosdick, 1941) have recently discovered th the immature cotton rat is ex- 
tremely susceptible to the siae causing typhus fever and indicate that 


the cotton rat is at present tl ! t Ssatislacto! subject 10 typhus research. 


Because of the considerable interest shown in ‘otton rat as a subject 
for bacteriological investigations sin rmstl ; lise , this laboratory 
thought 1 rthwhile to study the species in more detail, in relation to the pos 
lishing it as a laboratory animal. For this purpose, a number of 


wild-caught cotton rats were obtaine the Louisiana State University 


sibilitv of estab 
Quail Farm during the fall and winter of This paper presents some of the 
information obtained from work carried on with the offspring of these animals 
over the past fifteen months. T tudy was supported in part by a grant from 


the Wisconsin Alumini Research Foundation 
NATURAL HISTORY 


Cotton rats occur in the greatest abundance from Peru to Mexico, reaching 
their normal northern limit of distribution in the southern United States. These 
animals (fig. 1) look very much like overgrown meadow mice, with long loose 
coarse pelage, short legs and short appressed ears, with the apertures nearly 
covered by hair, but they can be distinguished easily from meadow mice by 
their long tails. Like meadow mice, they are creatures of grasslands and over- 
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used for breeding, but were sacrificed for parasitological studies. The remainder 
formed the stock from which the present colony has been derived 
Equipment.—Three types of cages have been used in this study. The animals 
kept in the downstairs section of the vivarium are housed in a type of cage (type 
\) commonly used for the albino rat "hese cases (fig. 2) are fairly large, 22” 
long 17” wide by 14” high, with back, front (door), sides, top and bottom of 
mesh secret n removable galvanized iron tray beneath the screen floor 
Che nimals | | I e€ upstairs section < the vivarium are in a type ol cage 
type B) that has proven much more stuiable for cotton rat breeding purposes 
x. 3). It is of smaller size than the more op pe A, being 16” long by 15” 
ide by 1 hig] ith back, sides, top and bottom of galvanized iron; only the 
ront (doo scree! I \ removable galvanized iron tra kept 
a] ly filled Ni] ngs, sets on the metal floo While this is probably 
m if c ! cage, it has pr n highly satisfactory Che third type 
eC) 1 0 sm um o open for cotton ra rk (fig. 4) and is 
I I hen the ot cages are filled Th cage, 13” by 9” by 8”, is made 
entirely ¢ , mesh screen, including the floo ith the door at the top, and sets 
! galvanized iron tray kept partially filled with pine shavings. All cages are 
he inv | iter botth stel Che on is administered in 
metal feer hich ar re i en match feeders, attached to the 
I 1A ( th Cag l rs 4 
et d rai ( ut t ‘ars that a nesting box of 
nec \t the present time, metal hutches with sliding doors 
re | n l Land tate the handlin i tl ni O considerable 
ter ry} hutch ( iginally tin soap-chip pour obtainable at small 
( I | oO hich | been bent in g m¢ height (igs 5 and 6 
l} me e | yy 7 nearly 4 igt ith the sides indented) and her 
laced cages of the 1 \ B witl sma mount « tton waste insid 
hey easi ommodat family o < Che slidi loor gives them an im 
¢ in intag ve I p ot hutel The re ik in the cages wit! 
t] hutch door open a fe inch As the animal pend 1 St of the daytim 
heir hutel or, if ov ll seurry into the t anyone’s approach, it is a simple 
matte ch in and slide the hutch door shu The animals can then br 
transpo l vherever ci rea As cottor its are extremel) nervous animals, 
fast-1 ing and capable of jumping out of a 24” can with comparative ease, it 
can be seen that S n of this sort saves considerable time and effort Cs 
f the type C require, because of their small size, a different type of hutch. Tin 
kettles, 6” deep by 5” in diameter, with a removable top and a circular hole cut 
into the side, in hich a large cork can fit, are being used successfully (fig. 5 
I} i huteche S, CONLAaAINING a SI all amount oft cotton waste, are kept in the small 
PLATE 1 
Cotton rat female with 4-day old young; 2, fram yf type A cages (cage with door 
open shows metal feeder attached to inner surface of door); 3, frame of type B cages; 4 
type C cage; 5, metal hutches; 6, position of hutch in tray of type B cage 
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ges, the animals entering and leaving through the opening in the side. When 





nimals are to be handled, a large cork is plugged into the opening and the 
Sinee +} feeders and hutches re metal. thev can be steam sterilized along 
th the cages 
r pieces of equipment have proven indispensabl One is a wooden 
shioht] lara +} he larges or loor opening. covered with reen 
i D in the cent g. 7 hi me s he front 
he open cage and enables tl pass his art ithout 
noe ne 1 e@SCADII I} necially hl. re not 
g l Che other piece equipme! pe lly 1 (fig. 7 
hich was designed by Keeler (1941 He calls it “a simple floor net for cap 
ng the escaped laboratory rodent” and it rks efficiently It stands flush 
iainst the floor and the wall, and the escaped animal, on seeing its dark opening, 
loes not hesitate to enter. Capturing an escaped cotton rat, especially when 
lone, ma herwise pro e difficul 





S Se tn denn sin a Gall ane ee al 
The ca any her Q | ight Nhe "9 Ic eay her 
e1isure \ small receptacle can b ised if the top is immediatelv covered by 
the frame previously mentioned. A numb rious sized jars, with holes 
punched in the covers e used Io! eighing the animal As me ntioned he tore, 
itton rats are by nature nervous animals; while they are not vicious and will not 
ttack one’s han the ill attempt ft bit hen handled \ clove of soft 
ther 1 vs Tl hen handling anin 1) davs of age 
B l \ number of laboratori vorking th the cotton rat have had 
conside | diff | in breeding thi nimal We have had excellent results 
ith our colony by using the equipment and methods described in this section 
} ni bred throughout the year, showing no noticeable decrease in repro 
du etivity during the winter months he temperature in the vivarium 
I lhe thermostat and remaii irly constantly at 24°C. during the 
When first received, the wild-caught cotton rats were placed in the larger 
cages (type A several males and females were k« pt in each Cotton waste was 
irnished nesting material Vaginal smears were taken from the females 
lailv, by the pip tte method, and the. vere palpated for pregnanci s once each 
veek. When an animal was found to be pregnant she was isolated in a cage of 
the type B The young were weaned at 10, 20 or 30 days of age, at which time 


PLATE 2 


Frame to fit against open cage and floor net for capturing escaped animals; 8, freshly 
] 
i 


ilated egg removed from ampulla of oviduct, showing cumulus cells adhering to gelati- 


d eg from upper middle third of oviduct at 30 


nous coat X< 190: 9. two-cell 


gs removed 
hours (+2) post-partum, < 110; 10, eight-celled eggs removed from lower uterine third of 
11, blastocyst found in uterine flush at 76 


oviduct at 54 hours (+2) post-partum, X< 130; 





hours (+14) post-partum, x 190; 12, cotton rat sperm, X 110 
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the mother was returned to the mating cage. Some of the wild-caught rats bore 
3 litters of young while being handled by this method. However, it was soon 
found that when a large number of adult rats are kept together in this manne 
the males are frequently killed by the females. The young were paired off at 50 
days of age and the pairs were housed in cages of the type B. As the colony grew 
the wild-caught animals were sacrificed for parasitological study. B; June 
1941, all of the wild-caught rats had been killed and the colony was composed 
entirely of laboratory-bred animals. 

After this date, cages of type B have been used as breeding and weaning 


cages, while type A and C cages have been used only for excess stock. The 





animals have been found to do better in this type of cage, located in a com- 
paratively quiet section of the vivarium. 

In only a few instances have animals paired at the age of 50 days had to be 
discarded because of fighting However, pairs put together at an older age fre- 
quently have to be separated due to incompatibility. The mated females are 
now palpated every 10 to 14 days for pregnancies. When one is found to be 
pregnant the hutch is removed and replaced by cotton waste to facilitate daily 
observation. The date of parturition, number, sex and weight of the young are 
noted Occasionally it is necessary to remove the male from the cage shortly 
after parturition because of the irritability of the female. While this does not 
ordinarily occur with pairs that have been together for a long period, it often 


] 


ils and in some cases the maie has been severel\ 


happens with newly pair d anima 
injured during this period 


During the first part of this study, the young were weaned at 10, 20 or 30 days 


of age to determine the effect on growth of weaning at these ages At present, 
the young are weaned at 20 days ol age The animals gro well when weaned 
at this time, and, as the cestation period of the cotton rat has been found to be 
approximately 27 days, weaning the young at 20 days ensures their removal 
before another litter can be borne. It has been found advisable to segregate th 
male from the female voung of each litter at the time of weaning, with thos 
from other broods born on, or near, the same date. This procedure seems to bi 
the only method by which males from different broods can be caged togethe: 
without fighting. In this way it is possible to keep a fairly large number of 
males together. Placing males of different broods together at 50 days of age o1 


older has often been attempted, but this usually has resulted in injury to, OI 
death of, some of the animals. In one instance, in a group of males housed 
together when 50 days old, two animals from one brood killed all five fron 
another. Even when grouped together at the age of 30 days, males will oce: 
sionally fight. Spraying with Pyrethrum, a liquid insecticide, has been at 
tempted, on the assumption that if the animals wer given the same odor the \ 
vould be more sociable, but the experiment was unsuccessful. Fighting rarely 
occurs among females, and females of different broods can usually be placed 
together at any age. Occasionally females that were kept with their mal 


littermates until 50 days of age were found pregnant at the time of pairing 


Segregation at the time of weaning eliminates this possibility 
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fins ' ii . | of females have been kent tovet} t} ; 
I I | ner ith One 
| ng unit one instal one male impregnated five females 
0 th hit } ever. ber r langer ( njur to the males this pro- 
i cent aint n lack of cage e has necessitated it. Rotating 
: ges | lso bes ried ( If the animal 
| | : _ , ne l +} everal females 
) , ‘ ( | | i] | be eption hy 
the In o1 one it I ngs been found killed by bites 
, hil, 7 +1 +} cag some ¢ the expe l 
hree d nd aft Ss thers have beer 
— " ne ' iJ nnet 
) , ‘ } t I I t 
o | 4 ¢ airs 
hb eed eal hese babies harmed 
} } \ t ] oO ( I 1 thei 
ne ng ¢ On sé 
} } hy t Y oth } rs } kline 
9 I I ng e reared 
() ting ¢ nre of) n to her 
f I ere ) nana, ¢ ng ng tor to 
lt, sas } = 
\ ? t | T T I i n I the ¢ 
r excitable, easily frightens 
y T] ‘ i I T T T Ti 
| izh th 9 . ; f } rene! tion 
r Ay ently numbe1 toe rking 
y } ect ( erimental 
ecard ture animals 
+} 0 x t] mie } lentification 
" my? ? ‘ 50) of I l experi 
‘ . , \ } ‘ 1 ec Tf narents the y are 
ry , ' rT if | nla l ne ¢ of Data 
ine pairs , nel , Is s ilar to those designed bv the 
ichigan D — H ] Tal try Seay nn h¢ rt 1940) for 
i. 2 
The ideal cott Lhe - t present, unknow! Marly in this 
he animal e vive! hoice numbe f foods and the ration selected 
those t} t the rats uld fiiv eat ( TToON 1 ~ pne » de ery well 


n the following diet 


Ration, composed of (by volume): Sunflower seed part; whole wheat, 








116 


unground, 1 part; 


ground corn, 1 part; powdered protein 


9) 


“Friskies” rat biscuit. 
3. Fresh greens, usually lettuc 


$. Occasional feedings of apple 


The ration is fed every other day, 


the 


have a constant supply of 


The on 
Cla 


Vaginal estrous cycli 
of the cotton rat is that by 
smeared 3 ti 


uund the 


virgins 


which were 
16 days, he f 


period of 
8 days, 


ith variations 
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(meat scrap), 1/10 pa 


1@ 
Ss or tomatoes 
ith the 


alternately ore 


biscuit. 


REPRODUCTION 


ly published work 


rk (1936 Using total o 


mes daily by the platinum | 


aginal estrous cvcle of the co 


His 


sults 





oatmeal, mixed with a small amount of cod liver oil, 


rt. 


ens. The 


animals 


f 20 animals, 


part; 


oop method ovel 


tton rat to 


be 


conce ring the estrous cycle 


10 of 


average 


summarized 


le 


( 


Irom re ma \ ( 
follows 
Proestrum—liasting from 12 to 21 hours, averaging 14 hours. Initiated by 
marked reduction in leucocytes accompanied b great increase in nucle 
ated epithelial cells; finally the smea Is compos imost entirely ol nue 
ated epithelial cell 
Estrun irying greatl from 2] » 123 hours ( ging 46 hour (are 
numbers, often mass« cornified cell 
M etestrum—asting from 9 to 21 hou ging hours sme I 
ilmost entire nucleated epithelial cells. followed shor | ye n 
of leucocyt 
Du } n gre O $2 wy I eraging 116 ho 
It seem sirabl dy the vagn cl he cottor using 
larger numb nin observer g t ry es 
tend to confi ( el tions < : | ( ne ] 
cycles of the it ni ( ( ore 
At ( red ¢ ( ng fro1 t 
day Vaginal s e} sine 0.9% salir 
With t] cep Po vo lal 
lilt roin fe 
The fir Ip | ni studi x Irs st 
ivarium i e A cag QO ild-caug] ( ver ( 
complete cycl showed no period « ginal « Of 27 labo I 
females, 9 showed 3 or m« compl evel 2 showed no period « 1 
estrus Che data taken fre he cycling ar ented in Table 1 
can be seen that not onl) the: conside) nt of variation 
average length of the evel the anin ( 3) ilso that there m: 
b gre variation in the length of the peri inal estrus and diestrus 
any one individual. Thi erage period o ginal estrus in this group 
3.4 days, with individual variations from 1 to 12 days The average period 
vaginal diestrus (incl 


variations from 2 to 12 days 





The average length of the « 


1 
*yvcie Was 


0 


aa 


uding pro and metestrus) was 5.6 days, with individual 
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with individual variations from 4 to 20 days. 
showed periods of vaginal estrus greater than 12 days in length. 


are not included in the table because they are 


these females showed a period of constant v 


1] a 1 8 
I ¢ 8.0 (6-10 
i] 5 5.8 (2-7 
10L 35 2.( 3 
5 69 1—5 
7 )] 5 3 XS 
Rwes i] = 
wes at , 
13 39 3.8 (2-7 
18¥ 545 0 1 
Ox S ‘ 2-9 
At ae ~ 4 
6wel R 1-2 
Average 2 
Ar l yI 
l6w 4( 1-2 
l7w 1() H 
27 i) 
Oy i , = 
s6wes 6 1.3 (1-2 
SW 62 z2.¥ (2-4 
8) tht) i.U 
10w 55 1.8 (1-3 
2W 62 yy - } 
Average 7 | 
showed such a period tor 35 days Che lat 
diestrous period of 14 days 
f . | +} 
\ second group oO! animais was kept in the 
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Four of the animals observed 
These data 
One of 


aginal estrus of 35 days; another 


believed to be abnormal. 


. = - NO. OF 
CYCLES 
6.8 (5-8 11.6 3 
t.0 (2-6 12.0 2 
» (3-5 8.3 4 
{ 5 6.3 } 
2-10 7.8 9 
0 1] 12.3 3 
6.8 i( 12.1 6 
Fe. 5-4 5.6 4 
6. Q 9 8 4 
6.2 ) 10.2 5 
6.0 (5-7 10.3 3 
7 .f 1-10) RR 4 
( g 6.3 6 
f 9~|] 9.0 
cage 
1. ( 5 5.1 7 
1-7 6.3 6 
>.) f} 5.0 
0 5.3 } 
5.9 (3-8 aan s 
1.8 (3-6 ie s 
0 (3-5 5.0 3 
7.2 (4-9 ).0 6 
6 0 {_Q 9.1 6 
) 3-9 7.0 


lividual averages 


tter again cycled normally after a 


upstairs section of the vivarium, 


housed in cages of type B As there is less noise in this part of the vivarium and 
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as this type of cage is not so open as the type A cage, these animals were in a 
less disturbing environment than were those of the first group. 

Of the 12 animals in the second group, 9 showed 3 or more cycles; 3 showed no 
period of vaginal estrus. The data taken from the cycling animals are presented 


less variation both in the 


in Table 1. It can be seen that there is definitel) 
average length of the cycles of this group and in thi pt riods of vaginal estrus 
and diestrus of any one individual. The average period of vaginal estrus was 


1.7 days, with individual variations from 1 to 4 days The average pe riod of 


vaginal diestrus (including pro- and metestrus) was 5.3 days, with individuals 
varying from 3 to 9 day The average length of the cycle was 7.0 days, with 
individual variations of 4 to 12 days 


It should be noted that the difference between the average length of the 


evcles of the animals of the first group and those of the second appears to be due, 


for the most part, to the longer average period of vaginal estrus shown by thx 


forme! In no case was the period of vaginal estrus longer than 4 days in an) 
individual of the second group It should also be noted that whereas only 


approximately 40 percent of the animals of the first group showed regular cycles, 
75 percent of the second group cycled regularly. Thus, it appears that environ 
mental disturbance may have a pronounced effect upon the estrous cycle of the 
cotton rat 


Two of the animals that showed a long sustained vaginal estrus were lapa 


rotomized In both cases the ovaries were found to be smaller than normal 
(the adult cotton rat ovaries usually weigh 20 mg or more), with many medium 
and a few large follicles No evidences of corpora lutea were seen The uteri 


were markedly distended with fluid, which is the normal condition of the cotto 
}? 


rat uterus during the periods of vaginal proestrus and estrus. Three of the 


+ 


females that had shown no vaginal estrus over a period of 35 days or more wer 


autopsied Two of them showed small ovaries, averaging 12 mg, with no larg 
follicles and no signs of corpora lutea; the uteri were infantile, averaging 76 mg 
The ovaries of the third animal were larger, weighing 18 mg, there being no large 
follicles and no signs of corpora lutea; the uterus was smaller than normal, 
weighing 128 mg 

In the normal cycling female both the cornified cells during vaginal estru 
and the leucocytes during diestrus are frequently found in clumps. Occasionally 
a tubular sheet of cornified cells is found protruding from the vagina, evidently 
having been sloughed from the vaginal epithelium in one piece During vaginal 
diestrus the leucocytes sometimes form a soft mass plugging the vagina and 
occasionally extruding from it. 

Ovulation —The animals used for this part of the work were first subjected to 
daily vaginal observation for a minimum period of 21 days to establish thei 
vaginal cycles. After this period of preliminary observations, these rats wer 
selected at the desired stage of their cycle and their ovaries and oviducts examined 
for evidence of ovulation Of nine animals that were found to be cycling regu 


larly , Six were sacrificed and both ovaries and oviducts removed for examination 


The remaining three females had one ovary and oviduct removed one day prio 
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to autopsy and were used for two observations. The ovaries and tubes were 
examined under a binocular dissecting microscope. Ovulation papillae, if pres- 
ent, were easily seen and, if ovulation had occurred, the eggs could usually be 
observed in the lumen of the tube. The oviducts were cut into sections and the 
contents of each section pressed out into a dish of 0.7% saline (0.9% saline 
appears to be hypertonic to ova removed from the oviducts ‘ The eggs, if 
present, were then examined under a monocular compound microscope 

The results of this study are presented in Table 2 Of two animals examined 
during vaginal proestrus, neither had ovulated. Of six examined during vaginal 


estrus, two had ovulated; in both instances the eggs, surrounded by numerous 


tumulus cells adhering to what appeared to be a thick gelatinous coat, were 


located in the ampulla of the tube (fig. 8 Some of the follicles in the ovaries 
of the remaining four females wer¢ appare ntl, ready to ov ulate within a short 
time; each of these when subjected to slight pressure extruded an egg surrounded 
by loosely packed cumulus cells. Of four animals examined during vaginal 
metestrus, all had ovulated: in all instances the eggs W found in the lower 


this time the eggs 





middle third or the upper uterine third of the oviduct 


gg 
had lost most of their cumulus cells \ few still possessed a thick gelatinous 
at. From the data assembled it appears that ovulation usually occurs in the 
‘tton rat during the latter part of vaginal estrus 
Post-partum vaginal estrus, ovulation and copulation The time and length of 
post-partun vaginal estru was determined by observing 24 post-partum 


females at 2 to 6 hour intervals for periods varying from 36 to 48 hours following 


parturition \ number of these animals were used for more than one series of 
observations, the actual number of post-partum periods studied being 35. As 


the vagina is usually filled with blood for several hours after parturition, the 
smear during this period is largely one of red blood cells, and a few leucocytes. 
Between 6 and 10 hours after parturition both nucleated epithelial cells and 
cornified cells begin to appear in fairly large numbers 3y 8 to 12 hours post 
partum the smear is composed predominantly of cornified and nucleated epi 


thelial cells with a smaller number of leucocytes and red blood cells. Between 


20 and 30 hours post-partum the number of cornified cells is much reduced 
accompanied by an increase in the number of leucocytes By 26 to 32 hours 


after parturition the smear is usually composed largely of nucleated epithelial 
cells and leucocytes, and by 30 to 36 hours after, the smear is predominantly 
one of leucocytes. The post-partum period of vaginal estrus, which usually 
ists from 18 to 24 hours, differs from the vaginal estrus of the normal cycle 
ot only in that it is shorter but also in that the cornified cells are usually accom- 
panied throughout the period by a considerable number of nucleated epithelial 
cells as well as a smaller number of leucocyt : 

Since the cotton rat female has a post-partum period of vaginal estrus and fre- 
v copulates shortly after littering, it seemed probable that, as is known in 
other animals, an ovulation occurs shortly after parturition. To determine 
vhen such an ovulation might occur a number of post-partum females were 


observed for matings at 2 to 6 hour intervals following parturition. Only those 











120 JOURNAL OF MAMMALOGY | 


animals that had copulated, as evidenced by the presence in the vagina of sperm 
or vaginal plugs, were used for this study. The use of mated females made it 


TABLE 2.—Esirus and ovulation in the cotton rat 
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possible to obtain fertilized ova whose stage ol de velopment and location in the 


oviduct could be observed in individuals biopsied or autopsied at various times 


after parturition. Nine of the females observed were found to have copulated 
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shortly after littering. Each of these was used for two observations, a biopsy 
being performed befor autopsy The right ovary, oviduct and, in some in- 


stances, right horn of the uterus were removed at the time of biopsy; the left 





tract w removed at the time of autops' The ovaries and oviducts were 
( ined by the method described above. The uteri were flushed from both 
ends by means of a fine pipette containing 0.7% saline solution and their con 
tents examined similarly to those of the tubes 

Che data are presented in Table 3 and may be summarized as follows: Ovula 

m occurred between 63 and 10 to 12 hours after littering. At the latter time 
eggs in the 1-cell stage were found in the mpulla of the oviduct. Twenty one 
nd 22 hours post-partur had lost their cumulus cells and gelatinous 
covering but had not pro rther in the tube. Observations at 30 
and 32 hours after parturition found the eggs, in the 2-cell stage (fig. 9), located 
in the upper middle third of th iduct. Fifty-four and 56 hours post-partum 
they had reached the 8-cell stage of developm t (fig. 10) and were located i 
the lower uterine third of the tube. Seventy-four and 76 hours after parturition 
blastocysts, still possessing the zona pellucida (fig. 11), were found in the uterine 
flush. The flush from uteri examined at 94 and 97 hours post-partum did not 
contain any 

To determine the time of the copulation following parturition, a number of 


females were observed at 2 to 8 hour intervals after littering and the time noted 


vhich evidence of copulation w: st found. The results are summarized 


n Table 4. From these data it appears that post-partum copulation usually 
occurs between 3 and 6 hours after parturition, during the period immediately 
preceding the appearance of cornified cells in the vaginal smear 

\ number of sperm taken from these animals were examined under high powe1 
magnification Che head appeared turnip-shaped, with a recurved tip (fig. 12), 
ind measured 35 to 40 micra in lengtl The long, tapering tail, including the 
connecting piece and end piece, averaged 400 micra, the over-all length of the 
entire sperm being approximately 440 n 

Pe d of gestatior The length of gestation in the cotton rat defined as the 


time intervening between copulation and parturition, is approximately 27 days 


n determining this period, the time of copulation was taken as the time at which 


1 sperm plug was found in the vagina of the mated femal Post-partum females 


vere used for this study because of the fact that a large percentage of these rats 


ill copulate shortly after littering Che length of gestation showed little varia- 


tion, regardless of the number of young being suckled. Of 21 females observed 
it 2 to 8 hour intervals after parturition, vaginal plugs were found in 10. Vagi- 


nal smears from a number of the remaining animals contained sperm from plugs 


that had liquified; such animals were not used in this study.) The rats in which 
plugs were found were later isolated and palpated every 2 or 3 days. When it 


appeared as though parturition was imminent the animals were observed at 2 to 


hour intervais and the approximate time of parturition noted 
After the pe riod 7 post-partum vagina estrus, the vaginal contents show an 


essentially diestrous condition throughout pregnancy. The vagina is frequently) 


} ¥ 





TABLE 3.—Post-partum ovulation in the cotton rat 
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tion. The extremes observed were two young in which the eyes had opened by 
birth or within 2 hours afterward and three in which the eyes were still closed 
60 to 65 hours after birth. One eye may open some time before the other. 
There may be a period of 35 or more hours between the time of the opening of 
the eyes of the first and last individuals of the same litter. 

The number of young per litter, taken from 44 litters of laboratory-bred 
females that were examined within 12 hours of birth, varied from 2 to 10, the 
average being 5.6. This average is greater than that (4.75) given by Svihla 

1929) for litters in the wild. Occasionally young were born dead, one litter 
was killed by the male parent and a few sucklings died from unknown causes 
before weaning. 

One hundred and eighty-four sucklings were weighed within 12 hours of birth. 
The average weight was 6.8 grams, with individual variations from 3.5 to 8.0 
grams. Males were slightly heavier, on the average, than females. There was 
often a great variation within the same litter. The average weight of the young 
in a litter appeared to vary, for the most part, with the size of the mother and 
the number of animals in the litter 

The young can be easily sexed at birth due to the presence of a very apparent 
dark pigmented area in the scrotal region of the new-born male. Of 67 young 
born to the wild-caught rats, 40 were males and 27 females. Of 538 offspring 
born to the laboratory-bred animals, 278 were males and 260 females. 

Although it appears that cotton rats naturally wean their young between 15 
and 25 days of age, the sucklings can be weaned at a much earlier date. A 
number of litters have been weaned successfully at 10 days, two litters at 8 days 
and one litter at 5days. While all of these young lived, there was some retarda- 
tion of growth in those weaned at 8 and 10 days and a marked retardation of 
growth in those weaned at 5 days. Attempts to wean young 3 and 4 days old 
have been unsuccessful; the sucklings died within a few days. 


GROWTH 


Maturation of young.—The testes descended in 40 of 85 males during the 
period between 20 and 30 days of age, more than twice the number recorded for 
any other 10 day period. The testes descended in 15 of the remaining males 
between 10 and 20 days of age, in 17 males between 3( 


and 40 days, in 9 males 
between 40 and 50 days, and in 4 males the testes had not descended by 50 
days. The occurrence of vaginal introitus was somewhat more variable than 
that of testicular descent. Vaginal introitus occurred in 24 of 67 females during 
the period between 30 and 40 days of age; the vaginas of 2 females opened 
between 10 and 20 days, of 14 females between 20 and 30 days, and of 13 females 
between 40 and 50 days. In two animals the vaginas were open at 10 days of 
age and both showed a condition of vaginal estrus at this time. The vaginas of 
11 females had not opened by 50 days 

Apparently there is some seasonal variation, for, according to the data assem- 


bled, both the time of descent of the testes and opening of the vagina occurred, 


on the whole, somewhat earlier in those animals observed from the end of March 
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than in those from the beginning of September through the first 


Epididymal smears from males 40 days of age are occasionally found to con- 


tain sperm and those from males of 50 days practically always do. 


The earliest 


age at which a female has been impregnated is 40 days; this animal mated with a 


littermate and bore young at the age of 67 days. 


been impregnated by littermates before 50 days old. 


TABLE 5.—Body growt} 
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Table 5 presents the data 


voung cotton rats in the wild state grow 
can be seen from the data presented here, 


ory-raised young in all three groups grew more rapidly, the daily gain 
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in weight averaging nearly two grams for the first 50 days in those animals weaned 
at 30 days of ag There was a marked difference between the growth rates of 


those young weaned at 10 days and those weaned when 20 or 30 days old, the 


former showing a definite retardation of growth when compared with the other 


two groups. The difference in the weights of young weaned at 20 and 30 days 
of age does not appear to be great enough to justify the inconvenience involved 
in keeping th } offspring with the mothe r tol the ¢ xtra pe riod. 

The rate of rrowth of the cotton rat is fairly constant throughout the first 50 
day of life, decreasing somew! between 50 al 100 davs nd decreasing 
marked] i r 100 « ol age \ large part ! veight gained | the al 
mals after 100 days ce is in the form of fa Baile 193 noted tl cott« 
rai in the wild state do not accumulate any noticeable fat. However, 
laboratory-raised animals become extremely fat; this is due, probably, to the 
fact that the animals cet little exercise and have a constant supply of food 

The heaviest weight so far recorded is that of a female that weighed 293 grams 
it. th ge of 100 davs 


The growth rate of the rats kept in the downstairs section of the vivarium i 
cages of the type A was considerabl slower than that of the animals whos 
weights are presented in Table 5 (as previously mentioned, the animals used fo1 
these studies were kept in the upstairs section of the vivarium in the type B 
cages 


Growl! of the endocrine glands. To obtain information concerning the ae velor 


ment of the endocrine glands in the cotton rat, autopsies were performed on 


total of 84 animals, 45 males and 39 females, sacrificed at 15, 20, 30, 40, 50, 100 


150. 200 or 250 davs o age Table 6 presents the average and range of the 


endocrine weights recorded for these ag« [t will be noted that there is a great 


amount of individual variation, especially in the case of the reproductive organs 


n any one age group will 


For this reason the number of animals need to b 


increased before the average endocrine weights for that group can | takel 
truly representative. 

Varying degrees of stimulation of the endocrine glands were obtained in the 
immature cotton rat by the administration of thyrotropic hormone, sheep pitu 
tary extract, follicle-stimulating hormone, pregnant mare serum and prola! 
Two points of special interest developed from this work: (1) the thyroid of th 
15 day old cotton rat proved to be quite sensitive to small amounts of the thyr 
tropic preparation. (2) Sheep pituitary extracts and pregnant mare serum, 
while markedly stimulating the reproductive tract of 20 day old animals, had : 
retarding rather than stimulating effect on the gonads and accessories of 30 day 
old males This unexpected phenomenon requires further investigation 

The cotton rat appears to be a good surgical subject. During the course of this 
work, a number of animals was subjected to the following surgical procedures: 
laparotomy, castration, hysterectomy and parabiosis. In addition, the uteri 
of several animals were traumatized in an effort to produce placentomata. Thi 
animals were found to be very susceptible to ether anesthesia, probably becaus‘ 


of their rapid respiratory rate, and it was necessary to watch them closely during 
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the course of the operati ms. Cotton rats are evidently quit resista 
tion The incisions were found to heal quickly and the animals recove 


from the effects of the surgery 


] 


\ review of the literature concerned with the natural history of the 


Is prest nted: taxonomy, habitat, breeding habits, food habits, econ: 


nt to infec- 


, : 
red rapidly 





cotton rat 


ymic impor 


tance, predators and cycles of abundance are discussed An account of th | 


equipm«< nt and methods used in the establishment and management 
torv-bred colony of Siqmodon hispidus hispidus is present d 


The animals 
able decrease in reproductive activity during the winter months. 
The average length of the vaginal estrous cycles of cotton rats sul 


small amount of environmental disturbance was shorter (7.0 days) t 


of a labor 


red throughout the vear in the laboratory, showing no notic« 


yected To : 
J 


han that « | 


animals kept in a noisier section of the vivarium (9.0 days). This differenc 
was due to the longer periods of vaginal estrus shown by the latter grou] 

The ovulation associated with the vaginal estrous cycle occurred during the 
latter part of vaginal estrus 

Post-partum ovulation occurred between 6 and 12 hours after littering. Post 
partum vaginal estrus began between 6 and 10 hours after parturition and usuall 
lasted from 18 to 24 hours \ post-partum copulation frequently occurre 
between 3 and 6 hours after parturitio1 

Observations were made on the developing egg from the 1-cell stage to th 
blastocyst. Eggs in the 1-cell stage were present in the ampulla of thx id 
22 hours aiter parturition At 32 hours post-parti h vere foun tl 
2-cell stage in the upper middle third of the oviduct, at 56 hours in the 8- 
stage in the lower uterine third of the tube, and at 76 hours in the blastoe 
stage in the uteru 

The period of gestation was found to be approximately 27 days 

he number of young per litter varied from 2 to 10, with an average of 5. 

The average bod weight of new-born rats was 6.8 grams, with individu 


variations from 3.5 to 8.0 gram 


While it appears that sucklings are normally weaned between the 


and 25 days, they have been weaned successfully at the ag 





Of 67 young born to wild-caught rats, 40 were males and 27 female 


offspring born to laboratory-bred animals, 278 were males and 260 { 


The testes of the greatest number of males examined descende 


period between 20 and 30 days of age. The vaginas of the greatest 
females examined opened during the period between 30 and 40 « 


There appeared to be some seasonal variatio1 
30dy weights of animals of 10, 20, 30, 40, 50, 100, 150, 200 and 25¢ 


were determined. The rate of growth was fairly constant through 


50 days of life, decreasing somewhat between 50 and 100 davs an 
markedly after 100 days of ag There was an appreciable differ 


the growth rates of young weaned at the age of 10 days and those 
20 or 30 days old. 
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Endocrine gland weights, taken from 84 animals sacrificed at various times 


between 15 and 250 days of age, are presented 
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A DEER BROWSE SURVEY METHOD 
By SHALER E. ALpous 


Where deer concentrate in limited areas (deer yards) during the winter months, 
sooner or later there will be a management problem. In most places the prob- 
lem will be a reduction of the winter food supply until it is below the needs of the 
animals annually occupying such areas. There has been considerable disagree- 
ment among technicians, sportsmen, recreationists, and ‘“‘barber shop” con- 
servationists as to the interpretation and significance of this problem. 

In many cases statements made by technicians are based on visual impressions 
of yarding conditions and many outdoor enthusiasts feel that their own visual 
impressions are just as sound. Too often statements on these conditions can 
not be backed up with cold figures. There are only three ways by which the 
public can be convinced of actual conditions and these are by statistical analyses 
of yarding areas (browse surveys), photographic material that corroborates the 
analysis and its interpretations, and ‘‘show-me”’ trips into the areas in question. 

There has been a tendency for big game technicians to attempt appraisals of 
their ranges on a carrying capacity basis. This has been largely due to the 
practice of copying stock range carrying capacity techniques. Technicians have 
encountered difficulties in applying these methods because the nature of the 
foods, species, and habitats of live stock and big game are often quite different 
The greatest error in trying to determine the carrying capacity of a given game 
range is the lack of reliable figures on the game animal population. If the popu- 
lation figures were known, it would be difficult to adjust populations because 
game species know only habitat boundaries. The carrying capacity for different 
areas varies so much that it would be an endless job trying to determine then 

\ more simple and just as effective approach to the problem is to classify 
ranges into the three categories of overstocked, properly stocked, and under- 
stocked. These can be determined by an experienced technician either by a 
quick survey of browse food conditions or by a more detailed browse survey of 
sample areas. This is particularly true in areas where game concentrates during 
portions of the year. Knowing the range condition, it is then only necessary to 
decrease, maintain or increase the populations so that they conform with the 
browse supply. Population control if based on this background is just as effec 
tive as trying to work with such census figures as can be obtained under present 
management techniques. 

Although a browse survey of a given area is more time consuming than a quick 
visual survey, it has the advantage of providing data that can be given a critical 
analysis and is statistically sound. With such information backed up by figures 
and illustrated by photographs, a case history of an area is obtained that cannot 
be intelligently disputed. 

The present report describes a simplified method for making a browse survey. 
[t is not perfect and others may find flaws in it that, it is hoped, can be eliminated. 

The author has been working on this method since 1937 in the ‘‘deer yards”’ 


of Minnesota. The method is designed to meet the requirements of the Lake 
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States region, but may be applicable to othe as if altered to their needs. 
The method is so devised that the intensity of urvey can be altered to suit 
the needs and time limits of the operat: 

The best time to make the surv: S me the end of th yarding period. 
Surveys earlier in the seas ll produce information on browse availability, 
bu ill not accurately portray the utilization facto) Deer mortality data can 
ilso be better appraised toward the end of thx arding season 

Reve ted sur ¢ re san le areas it inte ‘vals of 2 to 5 vears will provide 

ecord that will ac t llustrate the ecological changes, if any, that are 
taking pl ice in thes eas and ike it possible to kno vhether the man 
wement practi wgul l producing the desired results 

HE METHOD 

Che ethod consis ng ) I pre mpl urvey of the ccurrence 
ol browse and i legre tiliz give rea The percentage of 
g ling may be ec egret é ity desired and th plant species 

sted may be all s I he al or it may be restricted 
t ( ( brows nl | f tnat ithin reach of deer 

} Id he li ted 

‘) | taken { uthor ind by othe 
, duals at othe intiorm and for 
I gement purpost mn Appre tion 1s here 
é nded bo J rits W. K [ 1. M istance in 
‘ ny thi etl ad t 

WI! und ne } o the ! ‘ 

ns ni } ledg 1e acreage 
d les g > ler to obtain 
cent erage L'} g er the s ple er acre 
I eco! tl ter the ercentage 
ing s y ls of uniform 

e fews I ( high] a 
mpling 1 mende Ng yoy acre pl it’ predeten 

I ] el | th us l he I I KI ledg i browse occur 
en ( Nsit n | di oT ce ( rhe l Ovi l of the rp acre 
‘ I r anv give , ( th rd \ sin acre plot 

: determined ( mboo pole 11.7 feet long, which 

ised the radius i l lot Che size of the plot is a 

I é person cho hatever size } adopted, it 

ild be used throug! riven i in ; ( plo Ss convenient when 

col rting the figures i ercel ¢ ( he spacings between the 

hould b rul 1 in straight lines in order to avoid personal prejudice 
survey 

he attached tally sheet is the one developed for this work On the back is 

tabulating space for recording data important in interpreting the condition of 


the 


he 


filled out with data from on 


rd and the data on t 


tally sheet Be 


of the deer yards surveyed during this study. 


th sides of the tally sheet have been 
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The interpretation of the data i: simple and merely requires the transforn 


tion of the letter values into numerical value and totaling the results. 


Values on the tally sheet have been lesignated as fractions with the densit) 


shown as the numerator and the degree of browsing as the denominator. Thi 
density rating symbols used are D for dominant, M for moderate. andS for 
sparse TI e degree ol bi wsing is rec rded f H IO! heavy Vv, VW for medium and 


L for light. The range for these values are considered 50-100 percent for D o1 
H , 10-50 percent for M, and trace to 10 percent for S or 7 


TABLE 1 Winte lee ard a? 
Jonvick deer yard—March 20, 194( 
PI 

Red elder 9 0.45 53.0 92.8 7 0.8 
Mountain may 87 26.0 24.0 624 81.0 15 ( 
Viburnum ; 0.15 75.( 9 14 0 
salsam fi 15 7.5 13.0 
White birc! o 3.5 0 IN OF i g 6 { 
ted osier dogwood . 0.65 52.0 1.4 
Honeysuc 15 1 7 0 ay Q 
Pincher: 12 1.2 5. 6. 0.8 2 
Aspel } 0.15 2.0 race 0 
Black spru 7 0.35 0.¢ 
Thimbleberry 13 8.3 14 
Raspberry 14 1.2 2 
Rose 8) 0.45 0.8 
Willow 1] 1.0 r_( )} 4 : ¢ K 
Gooseberry 0.05 I 
Mountain as 6 0.3 52 0 - oO 1.9 0 
White ceda 2 0 ag) 2 g trace 
Bush honeysuckle { 0.4 1.0 race 0.8 
Juneberry 2 0 ra 
salsam poplar 2 0.1 15.0 ract ( 
owamp alder s ] ) O.€ 0.8 race 2 

rh 
herd 

lhe numerical value for each letter is that number half way between the t 
extremes of each value D or H has a range of from 50 to 100 percent and the 


average between these is 75, but since few if any of tl 


ie plots ever have a 100 
percent density or browsing, the number 70 is probably more nearly an averag 


} LV 


value VM, 10 to 50 percent, can bi represented by the value of 30 and S or La 


trace to 10 percent would be 5 A further simplification is to use the above figure 


values on the tally sheets and eliminate the work of transposing these values. 


Thus the value 4 would be recorded as 39, j aS 7, etc. To obtain an average 














TABLE 2.—Winter deer yard analysis 


Temperance deer yard—March 21, 1940 





ERCENT AVERAG _| PERCENT PERCENT OF 
AVERAGI UTILIZATION 4 
ROW PLOT mtn, REE OF FACTOR OF FOOL BROWSE 
PRESENT . BROWSIN . EATEN AVAILABLE 
tain mapl 86 16.0 14.0 224.0 2 25.2 
uckle 14 0.7 0.7 0.4 tr 1.1] 
irch 10 0.5 13.0 6.5 1.8 0.8 
elnut 58 25.0 3.1 77.5 21.5 39.4 
er Q 0.3 25.0 7.5 2.1 0.5 
e berry {2 9.8 0 0 0 15.5 





0 0 ..0 0.3 I 1.5 

erry 22 2.( 2.3 6.0 1.7 cy 

sie { 0 33.0 13.3 3.6 0.6 

1¢ 8 5. 10.0 2.8 2.8 

n asl 0.2 70.0 14.0 0.3 

9 0 0 0 0 0.2 

3} | 2 0 0 ( 1.9 

2 0 0 0 0.3 

r ( ) 0.5 0.5 

ry 9 ) ( 0 0 0.2 

pruce 9 f 0 0 0.9 
I e twe 

} 





I OF 
n ple lf ‘ 4 2.6 
~ kle 12 0 ¢ t 15 14°79 1.9 
r 24 bat 0.3 3.9 
f { } { 11.7 
1‘ 2s ) ) a 17.5 
: | ) 1 
‘ { > ».0) 0.6 
2 ti 
( : ( 2.6 
) ( 
f 60 5 { f 16.2 
rry _ 0 ( 1.3 
spruc rf me ¥.I 
edar 72 7 .¢ 28 . ( 213 70.¢ A 6 
1 alder { 0.2 ) 0.6 
ol { 0.2 0 0.6 
lor te S 0.4 0 1.3 
r leaf { 0.2 0 0.6 
eg ri However 
t the ‘ One I ng 70 perce the f r the dee 
g form 24 I of the i ( tr ird are g¢ 1 1 € te winters, 
on on . es the ‘ € 
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of these fractions for the whole yard, the totals of all the density (numerators 


figures should be divided by the number of plots surveyed. To obtain the 
average browsing percentage, the totals of those figures (denominators) should 


be divided by the number of plots in which the species in question occurs 


After obtaining the average values for density and degree of browsing for al 


species, they can be recorded in tabular form in two sets of columns. Then by) 
multiplying the average density by the average degree of browsing anotl 
column of values representing usage is obtained. In order to reduce these values 
to a percentage basis the total of the usage values for all species divided into 
each usage value will give the percent of the food in the diet supplied by each 
plant specie Tables L.2 and 3 sho these f gvures tron three overbrowsed de 
yards in Minnesota In Table 1 it can readily be seen that one food, mountain 
maple, is supplying most of the food (81° >) from this vard This is not a good 
condition because dee need a more vari “J d et { specia ly ol hardwoods The 
other values in the table show why the other species are not important to dee 
in this yard Som«¢ such as thimbl berry and bals , have a high value oO! 
avaiability but are not palatable. Others are highly palatable but are so poorly 
distributed that they are unimportant. Mountain asl iburnum, and white 
cedar are examples in this category Vhile these species are not important to 
the deer at present, the values for them show that they are potentially good sj 
cies if they could be increased. In many casi cessive deer numbers in an area 
ior a pe riod of time will reduce or eliminate certair yf these highly palatable 
species, many ol which can not endure heavy | ywsing over too long a time 
An ideal yarding area is one where four or | desirable browse species are 


being about equally utilized but to a moderate degre« 

With a classification such as this on each area, it is easy to advise wheth« 
the herd should be reduced. A knowledge of the exact number of deer present 
is of no great value unless it becomes possible to gauge » harvest accurately, a 


practice at present impossible 


{ S. Fish and W ildlife Service. Saint Paul. Minnesota. 
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I 
1 Mass chusetts 
ne ister! 
r of th =e | 
restr ( r that 
rs apnarenth 
pr upine to 
ing In Table 1 
n Maine based 
mn oi tret pnecies 
rho i}] others 
faine. Red spruce 
' ecasionall 
eC] 18 nrougi 
t breast heigh re 
' v the J 
1 a | 
nbhea f ia 
| heech.  hass 
} ( 
id k are he 
ererm or eitnel 
I ibl ire Trem ed 
1 | ls 
pring, althoug! ne 
f s ere out na 
Op! vtkins Che 
D yT the trees re 
this speci 3 Suggest 


is eaten In Maine, 


porcupines that 
the acorn and cup 
chewed. On hard- 
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One animal was observed wading in a shallow pond, with water up to its belly. 
It kept its tail erect. It was found to be feeding on aquatic liverwort (Riccia 
fluitans), which it devoured with relish and in some quantity before detecting 
the observer. 

The bones of deer that had been gnawed by porcupines were found in a northern 
white cedar swamp. The bones probably had been on the ground for less than 
a year. 

Other habit During the course of trapping, marking, and photographing 
porcupines, some interesting habits of the animal were observed. Porcupines 


are not usually considered a gregarious mammal when absent from large perm: 


nentdens. Four cases were recorded in Maine, however, where pairs were found, 
TABLE 1 Food prefe rences of the easter? porcupine northeastern Mair 
I I I Lea 


Eastern hemlock (7 iga canadensi L Carr xX X 
Northern white cedar (7) a occidental I xX 

Red spruce (Picea rubra Link x 

White spruce (Picea glauca (Moench) Voss xX 
White pine Pinu trob L X 


ted pine (Pinus re nosa Sol X 
Balsam fir (Abies balsamea (1 Mill 
American larch (Lariz laricina (Du Roi) Kocl 


Paper birch (Betula papyrifera Marsh xX 
Yellow birch (Betula lutea Mich Xx 
Gray birch (Betula populifolia Mars} xX X 





Jasswood (7 a spp x 

seech Fagu ; Ehrh X 
Sugar maple iwccharum Mars! X 

Largetooth aspen (Popul grandidentata Micl X xX 
Trembling aspen (Popul tremuloides Mic} xX X 
Willow (Saliz spp X 

Black locust Robinia pseudoacacia L x 


and in one instance in sub-zero weather three individuals were found in a hollo 
log Three pairs were found in December and one in May On two occasions 
both animals were in the same standing tree, one pair was in a hollow log and 
another pair was in two trees standing side by side. One pair in a tree and the 
pair in the log were of opposite sexes. 

After some handling subsequent to being trapped, one animal climbed a 20 
inch hemlock and relaxed by ‘‘draping”’ itself over a limb. Other observers 
have recorded this behavior. The animal lay with its chin, stomach and tail 
against the top side of the branch with its legs hanging loosely astride the limb. 


It remained thus for some fifteen minutes after which it slowly ascended the 


tree. A creosote-soaked cord tied around the tree failed to delay its descent in 
the ensuing twenty-four hours. 


All animals that were followed showed a marked tendency to travel beneath 
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falls, dense cover, and leaning trees rather than over them. One animal 
ved in a foot of snow to emerge again on the opposite side ol the windfall 
yntinue on the surface. All animals temporaril: held in captivity, either 
ng isolated on a vVé rtical stick O be ing COI ned in b xX Trap, made a 
ct chattering with their teeth for short intervals. It was not known whether 
done in fear, vexation, or d I} noise in one instance was 
i distances ol about sevent live ( 
me route for travel 1 sed ] ls between feeding grounds 
distance ¢ t leas 0) Te n ep place vhen there is snow 
nd these travel lanes almos he form of chutes, there being no 
| n the | thes 1 i! rt} s that are used only once, 
nds urine sprinkled ge usly for distances of about ten feet 
nd porarily capt ! Ipll ere found to use their nose 
isly eithe yy keeping the ne i] 1 flexing their nostrils or by 
g their nose and “sniffing tl 
mal ted low hi ee showed quick action in removing 
ng rtical branch cl the trunk by biting it off with two ex- 
tions Many brancl ently not used for food, may be 
lhe more snow ther nter the less is the tendency of 
S e] OI their d l cold eathe 8 | or lower) few 
served traveling « n tret One animal as known to stay 
days it inte! th 1 t perature approximately 15° F 
I t ved » travel ( I ne eathe became milde1 
Der be permar year when in 
ny part \ ( ind a den 
pia ] } T TY ? ) + syste! 
( } ‘ ] log hich in no 
r t} { ‘ } ~ f ecru ( 
( - tending ( urter oO 
ré ¥ tior ( h pparently are 
det od e m¢ No dens 
nd near thes y irge and 
erl tel ling Or { tine bsence of outel 
ng sed pearan ! l ping nd pruned branches, each of 
é id i ion 1 " hes es O smell strongly, especially 
| id days Phe re ( eastern hen ; or white spruce 
cupine shows strong disinclination to jump \ small hemlock in 
nimal as ound as gradually lowered until it as within two feet 
ground Only then did the porcupine show any awareness of the ground 
Not until the hemlock was within a foot of the ground did he clumsily 
his front feet down, dragging his hind ones off the tree after he had made 
with the ground Several times before the inal step the animal appeared 
but decided to wait. 


agility of the porcupine is shown in its ability to reach up, by arching the 
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body, and grasp a cord from which it was suspended by one leg. Some animals 
made attempts to cut the cord by “‘snapping”’ at it 


t 





Senses.—Observations strongly indicate that porcupines rely greatly on th 
ability to hear and smell. This is the case as far as danger is concerned. When 
unaware of the observer, the animals continually sniff at the air in the manne 
a dog. Pausing in their action, they also cock their ears and move their head, 
presumably the better to hear or to scent the approach of danger. When viewed 


at close range, their nostrils ean be seen « mstanthy moving 


All animals photographed ‘‘winced”’ visibly to the click of a camera placed 
as lar away as about fifte hn leet The contention that smell is high] developed 
in the porcupin i borne out by t] e isol ited sugar naple elm, and bass Oo ve 
trees that are used for food. These trees may be sampled first, but very fe 
trees were found with any gnawings resembling a sample bite. 

Che sense of direction of the animal is inconsistent, at times being extremel) 
good, at others vi Or Some animals, even after considerable handling 
examination and marking, made alm« be I ithout hesi ind 
speed to a der Sometimes this distance is 200 fe nd uphil tne 
cupines sho i httl no inelinatior on I eased, ambli it tl 
leisu o a tr I ib] hemlocl some es pausing to lis 
cumping il 

The animal’s sense of touch and his reaction t eing touched 
One small porcupine upon release started across a sloping patch of 1 Be 
proceeding on it. however, the surface Vas ft ted { xX time i The ight 
front foot unti na the nin ed head Whe 
traction possible, i | something iin 3 

Anim tha l eT 
not } ced 100 i n I l na l! t [t Ss l 
ant ry! the s Noose } } n le u Whe 

Li to if s drawn quick I { ne bod if 
IKE xtre ~ t e TO r ence 
O one | : I ls tagged mad 8 
Dp ea ( ) nerceing 

Ma nimals showe read spons lang nsferrir 
T ) T re } T ) Cu ao T ind |} T ng LY T nen ( 6 f 

quicl hich sugg { nimal | 

h he is Z ng I ug l ) i( I 1 DO! pine S r 
proceed o climb highe hen t is stationed tappe 

Poreupines have a remarkable sense of balance Chey will strip small h 

d stems and lateral branches no more than one-half inch in diameter y 
no animals were se ) fall as a result of their precarious perch. Such feeding 
mav take plac OU Teet trol the ground If foliage is being eaten, the animal 
proceeds away from the tree trunk on the branch, judging nicely the distance 
that it is safe to go, and snips it off using his front paws to pull the branch inward 

Jalance is maintained by the hind feet, and the tail which is placed flat on top 


was observed reaching for 


of the brancl In such a sitting position one anim: 
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poplar catkins. Such leave ould be eaten directly by pulling an overhead 
branch down or one on the same | When a branch was removed and the 


catkins trimmed off, 








it would be dropped. ‘This fourteen-pound porcupine never 
o much as teetered while keeping his balances ith hind feet and tail 
One full-grown animal was n to fall out of 2-inch poplar tree after it had 
climbed about twenty fe: ithout tl iid of branches There vere some patches 
of ice on the trunk which must | increased the difficulty of climbing, for 
was obvious that the ar s exhausted just before it fell 
P] Ysique In the fe nil Is ( shed there as ‘onsiderable variation 
Nineteen animals in Massachu nged from 5 to 13.5 pounds and averaged 
8.9 pounds. Thirteen an ils m Maine ranged from 5.7 to 16.7 pounds 
and averaged 11.2 pounds. Of ighter animals (5 to 6 pounds) two wer 
found to have a skin diseas« 
The pelage of animals d gre egardless of seaso1 \ll animals taken 
n Maine had, as better pelage than those in Massachusetts. The hain 
ried in color from blac itl thout white tipped guard hairs, to brown 
in one case almost he ni col pome g d hairs taken from an animal 
n December measured seven and e-eighth inches in length The number 
juills varied also, being 1 é iI e an s and few on others. On 
two animals the quills continu he head Che longest quills 
easured ere three d thi ncl lenctl 
Five females take Dec und A Maine p d to be barren 
\ female found barren in Ay ggest t all ules do not produce 
ng annuall 
Some not ert le o7 0 cen in Maine Thes 
me urements art | I I ble 2 
Parasite Nine p pit ( I e or species and 
I ber of parasite Al] exa l ell er th endoparasites 
und some had e arasites he do} . r eworms (cestodes 
yundwort! nematode | dentities were confirmed by Dr. E. W. 
Pric Assistant Chief, Zoological D n, Bureau of Animal Industry, Wash- 
igton, D. ¢ No tr ode ou he ectoparasites, which were 
confirmed by Dr. J.C. Bequaert, Harvard Univers Cambridge, Massachusetts 
msisted of ticks (Ixo ind ting | Va phaga 
iapeworm ere counted individuall Round rm ere so abundant 
ind minute in the caecum that 1 { s mad yunt them. Only 
10se found in the intestine an sible he naked ey« re counted. This 
done by adding tel the intestinal contents and decanting debris slow] 
repeatedly 2 at l ( is added and the contents pla ed in a 
dissecting tray which had a Otton lhree, square centimeters vere etched 
m the wax Che parasites were agitated and allowed to settle, and the number 
roundworms Wellcon wuld re counted in the quares. This Was 
repeated five times and the average obtained as used to compute the total 
number of roundworms from the size of the pan. In Table 3 are shown the 
numbers ol nematodes Vi ellcomia oluta and tapeworms (Schizotae nia lati- 


cephala and S. erethizontis) found i 


n the nine animals that were examined. 
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The following parasites were recorded: 
Ectoparasites 
1. Mallophaga, Biting lice 
Eutrichophilus setosus Giebel 
2. Ixodidae, Ticks 
Ixodes cookei Packard 


raBLeE 2 Sexe weights and intestinal measurements of nine porcuptines from 


northeastern Maine 





NTESTINAL MEASUREMENTS IN INCHI 
u WEI 
m Caecur Seome 
( toA t 
Mal 5 lbs. 12 0: 122 128 250 
2 Male 16 lbs. 2 0: 166 144 310 
} Female ll lbs. 4 oz 162 136 298 
; Female 11 Ibs 1 Oz 148 146 294 
5 Femalk 9 lbs. 2 oz 163 162 325 
6 Mal 14 lbs. 2 oz 222 146 368 
7 Mal l4 lbs. 8 oz 228 166 394 
5 Femal 12 lbs. 14 0; 236 185 421 
i] Femal 9 lbs. 20 210 129 339 








| OZ 184 in 149 in 330 1n 
Pasi } Sez eight, a nber of tape ns and roundwor?r Jound in nine porcupines 
) theastern Mair 
» ROT \ 

Male 5 lbs. 12 « 124 606 
2 Male 16 Ib 2 o R51 1 722 
} Femal 11 lb t oz 728 1,048 
' Femak ll Ib t 07 528 5, 184 
5 Femal 9 Ib 2 oz 229 353 
f Mal 14 II 2 « 1,129 1,277 
r Male 14 I} g 65 76 
8 Female 12 Ibs. 14 « 1,015 970 
9 Fe le 9 | J 636 7 RE 


Average ll lb 


Kndoparasite 

1. Nematoda, Roundworms 
Wellcomia evoluta von Linstow, 1899 
Dirofilar asp. (von Linstow, 1899 
Molinema diacantha (Molin, 1858 
Microfilaria sp (Hall, 1916 

2. Cestoda, Tapeworms 

Schizotaenia laticephala (Leidy, 1855) Meggitt, 1924: (S. americana 

Stiles, 1895 


Schizotaenia erethizontis (Beddard. 1914 ; (S. variabilis Douthitt, 1915 
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Ticks were removed from the ne ck, chest, and stomach of 
April 1, 1939, in Massachusetts. Biting lice 


taken on May 2 and 9 and July 20, 1941 


an individual on 
were found on animals in Maine 


One animal was thoroughly infested, 
especially about the should 


ers and chest 


All nine animals examined e mtained ut 


evoluta) and tape- 


worms (S laticephala and S. eret} Chandle 1936) points out that 
both species of Schizotaenia have a de distribution throughout North America 
and are found in both species of th. North American porcupine The tapeworms 
were confined to the intestine between the stomach and caecum stopping ap- 
proxin itely it al erage distance of 146 inches from the pyloric valve of the 
stomach Roundwon HW ere found in the caecum but also in the 
ntestine between thx e( ind anus ending at in average distance of 63 inches 
m the caecur The caecu mtained an inestimable numbe: of minute 
l! lworn VW evoluta one i I ntaining o2 per cubic centimete? 
Che tapews S } } ne re abundantly near the stomach: 
n the region of the duod i his speci &S not so numerous as the 
peworm (S tacephe hich in places near] filled the intestine 
dD fila nd in ft | itar us tissue Vo ma diacantha 
the body ¢ { nd mesenti V/ L sp. in the blood stream 
ne | e thre ner ( ! ed 7 hye tro} one to ten per 
f Che e! D Is ¢ mined 
\ porcupine exan Pent nad numerous Wellcomia evo ita and 
Schizotaenia lat ha Jellison (1933 uund the same and additional endo 
arasite I ecimens he ¢ | 1935) observed that the adult 
IDI Bret ] est i indworms o1 tapeworms 
hot 
| l Dp iT Maine here orcupines, deer. and 
b] é ted in the same localit nd deer and rabbits 
ling on foliage dropne: he g ( Iping In one instance, where 
I ered the ground, a de bi ng on northern white ceda 
ches d d O rb Branches of northern 
eda yF ind te porcupines and gnawed by 
he mutual relatio imal ay be of importance: 
deep sno 
Ki nemies Bobeat tracks ! bserve 0 occasions in the snow at the 
el ince t porcupine den in rock crevices In one « se a struggle had taken 
plae Blood, quills and hair fro) porcupine were found on the ground One 
ni was trapped short uf te d hich had patches of hair and quills 
issing 


\ preat borned ow! pellet found near : large den in a holl yw vellov birch log 
contained porcupine hair and bone iragments 


Weasels were observed to feed On carcasses of porcupine S 


Porcupine hair was found in th stomach of one fox, and one instance of a 
1ox following a porcupine in the snow lor a short distance was observed. in Maine. 
Mact regor (1942 found that in the analysis of 164 fox scats of winter food in 
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JO 


Massachusetts 6.6 percent cot 
entirely of quills and hai 
that had penetrated the stor 
bedded in the 


porcupine was killed by a fox 


flesh against th 
Trapping and han lling 
at treadle at t 
rind, 


app 


one end, with a 


vas salt codfish, bacor 


rabbit sets baited with | 


animals died 


Many svsten vere tried t 
ing A crotched stick was fi 
Che porcupine can be turned ¢ 
and below the forelegs. ‘The 
on the tail and holding both hi 


Nine 


| > 


vithin 24 hours i 
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i1tained porcupine quills. 


Ty 
No Ca 


nach wall o fox skulls containec 
e skull is known to the 


orcupines were caught in rabbit box 


her 


and salt 


end where th 


py 


he ot 


er half the animals 


bait was fixed. 


One scat was composed 


percent of the stomachs examined had quills 


1 quills im- 


vriters W here A 


traps, open 


Bait used 


| vere caught in 


e. Bacon rind was never actually eaten. Two 
n traps set vith s codfish 
hold the ls for el examination and mark 


und to be 


mn his back with the crotch placed aer« 


animal could then be held for s ‘xing 


nd feet firmly 


Oo men were available 


SS the chest 


by stepping 


Animals may be temporarily 


stoppe lin travel by merely stepping on the tai although this is not so effectiv« 
vhen mo than six inches of snow covers the yund 

Another method of holding the animals the use of a “‘come-along”’ stick 
Chis consisted three-foot length of tool handle to which strong flexible wir 

is attached at the lower e1 Che ire was then th eaded through two staples 
I the bottor nd the other half way up the stick, and a toggle placed at 
the free end of the wire above the second staple The loop that projected from 
the lower end could thus be adjusted in size and quickly tightened or released 
Porcupines showed no dislike in having the noos« slipped ove the head, but it was 
difficul » secure any of the feet lhe chief disadvantage of this method was 
the nmediate tenden th nim 1 her he loop was drawn taut 
Ove his head hich 1 ilted in strangulation unless tl yperator was caretu 
[his method did not hold the animal still enough for ear-marking purposes 

\ board equippe ith hea cloth and leath« hongs, on which the animal 

placed and held on | yack, proved su | too laborious for practi 

yurposes. Thi chiefly because at least two men were required to secur 
the ni in po ti 

\m e efficien eth nal dling animals und to be the po! ipin 

inne riginal mnstruct D. W. MeClea This consists of a g 

n ro me ] Sti small end vnhic | led with a doul 
3 ( n ing ind leathe thon: i ded thro igh ti inner set l} 
otn end of tl cone IS Sf ed hing i lid tl istene he. | Wher 
in animal is caug! lI tra the lid of tl unnel is opened and the larg« 
placed against the trap, tl nging do held u h a stick I} 
porcupine, seeing daylight throug! innel int t, whereupon the 
cone 18 qu ekl tilted ont nall en a ti d closed and secured i iv 
funnel is then shaken with downward motion, ending abruptly, thus forcing 


the head of the animal out, the 


hen be hung in a tree « 


may t 


at leisur 


leather thong tightened and secured. 


x held under the arm and the an 


nal’ 


The funne! 


s ear tagged 

















CURTIS AND KOZICKY—EASTERN PORCUPIN] 145 


impossibility of sexing while in the funnel 


nd the inadequacy of any one funnel to fit and hold animals of all sizes. Chief 
lvantag he funnel method is that an ani al max be tagged single-handed 
With practice one man can sex an at mal after release fron the funnel by means 
ot h is I \ aL the neas ent shown in Figure 1 will satis 
_— ghing a nd 10 pounds, which appear to be an average 
nes in N¢ England 
_ us lif :, colon ind ll tion pal er used Tt 
; ind that the paint did not last mg enough to be of value in later identi 


CLO! Aluminum ear tags and bracelets w re als ) used Ir spite of the 
thinness of the ears of cor individuals the ea tag is believed a4 nrement to te 


1005, size a. manu- 


Length 22.5 





. 4 ’ Li é ' 
: Y 
iS ‘ \ Piret | } p> 





4 

‘ p y 
Heorness leother | wide bs, 
riveted to inside Galvanized tron 


} 

| Hinged tid with fastener — 
| 

j 


Leother thong threaded through inner rings 





} ' g tr t t perato 
he N i] Ban nd J Co I Newp Kentucky is 
( [ Os ye 
: ' The result ‘ine feeding ter ectacular and 
+] | | . ‘ompared with the vol f 
equ | zed hig! in Compared with the volume of 
lestroyed by firs nsects Ing] nd blazing he damage w rought by 


pines 1s, in the writers’ opinion, infinitesimal. While som large hemlocks 


ae instance of understocking due 

‘ v is und in the region cov: ed by these obser itions Many hem- 

© been found that were rendered usel for high quality lumber and 

much stag-headedn« is caused in northern white cedar from foodine at the 
| t this species Other trees fed on can be found in 1 arious stages of dis 
eS, Sus § 8 fed « lie as a result of feeding Until careful ap- 


praisals of damage and population censuses are made over a period of years, 


ne economic status of th porcupine can only remain a conjecture. 
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THE MOLTING OF THE WANDERING SHREW 
By Water W. DALovu! 

Che olting the sl tailed sl B ( ind the long 
shre S fr he eastern U1 States have been discussed by Wil 
J. Hamilton (J M: 2 57, 1940, and Zoologica, vol. 25 175 
1940 Tl ( ing information is I Ul knowledg t 
molting Si a species long-tail hre I ; commo! 

ester nitad Stat nd especially abundant in the western part ve P 
of Washington, and supplements the iz t el Jackson (A Taxot 
Revi of the Ameri ong-tail S N. Ame Faur I 5 
103, 1928 

ly additi t I ll l he s ndi a ‘ 
rar olt ear n Ji Chis mid first dis ( 
speci Si ( ken Ji } 138 St erry B: es 
sland, Skagit County, Washingto1 On one need 
oI S of old ré ined on the side e al nd ld 1 
he dates ed whether this as ; er 1 ss 
less advanced in t ther specime! dy seemed to | 
of tl orn sul er pelage On Ju ) 940 Skirted specime! S 

t Seattle, King Cour Washingtor On July 5, 1940 live Sor l 
was captured at Seattl I vas noted ( the live-tra that tl 
specimen was in full summer pelage, | t t u mediately behind the 
shoulders was parted, s to expose the s irea eight or ten millimeters 
in length and a millimeter in widt Ni It thought at the time that 
the fur had become dampened by the moisture in the tray The shrew was not 
examined on July 6. On July 7 the area had become an oval of new fur, ten 


by six millimeters (No. 2 


axis Was paralle | with the length of the shrew 


No. 3 


On the morning o 


millimeters 





On July 8 this had become an oval 


] 


area whose long 


The area measured ten by fifteen 


July 9 the posterior edge of th oval 
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Molt lir living shrew 
19040 2 spe on July 7 3) same 
ed immer molt, speci- 
git ( ty, Washington, (6) molt area on 
ct Octol 9, 1936 (no. 14955, Wash- 
ealit 6. October 9, 1936, (no. 14954 
Bothell. King County, Washington, Octo- 
m 9) specimen from same locality as (6), 
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had become a straight line (No. 4 
of the ninth put an end to the observations. 
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condition described above. 


OF MAMMALOGY 


The death of the shrew on the afternoon 
Number 5 represents the “‘skirted”’ 


Hamilton mentions that Blarina changes from winter to summer pelage as 
ion ! 


late as July 21, 


when taken. 


and the two other specimens showing the midsummer molt are 


The new pelage assumed was also 


f the summer variety. 


individuals, as is shown by much wear on their teeth 


The midsummer 


but the shrew mentioned here was definitely in summer pelage 


It 


“‘very-old” 


molt 


in Sorex vagrans appears to be exceptional, because many other shrews of the 


same species, taken at the same time, including old specimens, show no evidence 


of molt. 


Only seven October-taken specimens of Sorea 
All show 
1936, are in the Washington State Museum, 
two, taken October 5, 1939, at Seattle, are in the writer’s collection. 


Washington 


seven specimens a 


molt in this material are shown in figures 6 to 10 


the fall molt. 


all medium aged adults 


cates an extremely regular date for the fall molt 


The mid-summe! 
molt is almost 


works forward to the 


the nose 


molt 


the revers« 


Two small a 


Starts at 


should rs; meanwhile a 


reas about the ears are th 


at the shoulders 
of the midsummer m¢ 


sen: 


"1 


vagrans 


The « 


are available from western 
Five of them, taken October 1 and 9. 
Seattle, Washington 


ther 


The above 


the 





ne progressive stages of 
The scanty evidence indi 
and works back. Thi 


rate 


1 
las 


; 


i 





it starts at the rump and 


irea of molt appears on 


Oo acquire the winter coat. 


The fall molt in Sorex vagrans is easy to detect, the pale, worn summer fu 
and the blackish winter fur are contrastingly colored. The spring molt is 
difficult to detect, for the worn winter fur and the fresh summer fur are simila 
in color At Seattle, in the spring of 1940, special efforts were made to detec 
molt in the wandering shre Specimens ( examined dail Fifty-si 
skins were saved and probably thres times as mit re examines und throw1 
awa) Of these only one, no. 2119 W. W. D., sho distinct molt lin This 
and one specim«e n showing a less distinct molt ndicate th: tne imme 
fur is acquired in the same manne! in the summer molt, sho in fig 
ures 1 to 5 

When fifty-four specimens taken between March 15 and M: sl are arranged 
according to date of capture, there is noticeablk distinct trend from tl blackis} 
winter pelage to the brown summer coat. M: taken specimens are pale 
than those taken in Februar Che latte See! es blackish than materia 
collected in December and January Some Ap ken skins are almost inte! 
mediate in color between winter and summer skin This gradation in colo 
seems to be the result oI wear. 

specimens in full summer coat occur in my series as ea as March 29, and 
some persist in winter pelage as late as May It In a single day shrews wert 
caught with coloration typical of summer pelage, winter pelage, and some had 


intermediate 


an 


cok rT 


University of California, Museum of Vertebrate Zoology, Berkeley. 
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NOTES ON MOUNTAIN GOATS IN THE BLACK HILLS 
By WENDELL H. HArmMon 


The Rocky Mountain goat (Oreamnos americanus and subspecies) is an in- 


teresting animal that has only recently adopted the Black Hills of South Dakota 
as its home. (See Swift, “Rocky Mountain Goats in the Black Hills of South 
Dakota,” Fifth North Amer. Wildlife Conf.—1940). The Forest Service was 
interested in determining food preferences of Rocky Mountain goats because 
so little was known about them in this area. A study was made during the winter 
and spring of 1942. The goat chooses the wildest and highest mountain country 
and field observations are usually difficult to make 

Rocky Mountain goats were first introduced into the Black Hills area in 1924 
six animals from the R ek Mountain Park in Alberta, Canada. 
vere placed in a twenty-acre pen at the Custer State Park, 


she-goat and her male kid soon escaped The 


to eight head by 1929, at which time they all escaped, making their way to the 


rugged Elkhorn countrv near Harney Peak. Since then they have increased 


when State Game Warden L. C. Hawley of Sioux Falls, South Dakota, obtained 
These animals 
from which an old 


remaining goats had increased 


rapidly. They seem to hay 


ve adapted themselves well to the rough country 


surrounding Harney Peak and are spreading out to all of the rocky points in 


that area. Now more than 200 mountain goats are making their home there, 
ind their numbers probably will increase rapidly 


Observations made of the animals during the winter and spring revealed that 
the choice of food was quite varied Mi 


y 


createst surprise came when an old 
goat was observed nibbling pine needles, with evident relish, for fully fifteen 
minute From observations, their choice of food during the winter period in 


this area is about as follows: Moss and lichens. 60 percent; bearberry (Arcto- 





staphylos uva-ursi), 20 per pinetwigs and needles (Pinus ponderosa) 10 
percent; miscellaneous, including ferns, grasses, currant (Ribes sp.), juniper 
Juniperus sp.), serviceberr) 1 melancl sp.), rose (Rosa sp.), willow (Salix 
sp.), and erigeron (Erigeron sp.), 10 percent. In winter they seemed to avoid 


aspen (Populus tremuliodes), gooseberry (Ribes sp and mint (Monarda sp.) 

In deep snow the goats pawed away the snow and ate the exposed parts of 
bearberry Arctostaphylo uva-ursi). but usually their food supply was above 
the snow level. Much of their feeding was done during the day-light hours; 
they were bedd d down most ol the night 

During winter and early spring, the goats travelled in groups of two or three. 
Occasionally, larger numbers were seen together, as many as 13 being in one 


oT 


‘oup, but invariably they fed and rested in small groups of two or three within 


the larger herd. Groups of three usually contained one kid, indicating an in- 
crease of from 20 to 25 percent each yea Nothing was learned of their losses 
and no dead animals were found. No signs of predator activity were observed, 


although there were covotes on their range Blood was found in their urine 
stains, an indication that lung worms were present. 
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a log four feet above the ground in a leap of eight feet as measured between 
tracks 

In stalking a mountain goat, a person, if standing or remaining perfectly still, 
remain directly within a goat’s line 


Approach should be made from above 


f vision and yet cause no alarm. 


and the animal must not catch the scent. 
\ goat’s attention can be drawn by making a slight movement or sound. He 
immediately becomes “‘all eyes and ears”’ in an effort to locate the disturbance. 
While so aroused, standing with feet outspread, ears pointed forward and 
gazing curiously at the sound, he mak« 


s a perfect target for the camera 
After scent of man | 


rn has become several hours old, mountain goats apparently 
re little disturbed by it. One day I climbed a high rock to get a better view 


the country \bout three hours later I looked down upon the rock on which 
[ previously had been standing and sa three eoats resting and feeding there. 
Mountain goats re eve iler i¢ approaching danger. One afternoon I 
upproached, unobserved, seven goats that were feeding high on Elkhorn Ridge 
During the entire time of observation, one goat stood on guard while the others 
sted and fed. One old fello tood in one position, feet outspread, for over 
nf l neve moving n han his head On another occasion the goat on 
guard moved from one side of the ridge to the other, apparently to watch for 
danger from both directions 
The are surrounding Harne Peak especially that area to the east of the 
.ountain within the Harney National Forest, seems to form an ideal home for 
mountain goats. The terrain is broken by numerous needle and dome-like 
formations and by the rough granitic ridges that are thrust up nearly perpendicu- 
larly above the surrounding forest. The granite is covered with moss and lichens, 


variety of desirable food in this area, 
and because they feed upon vegetation which few other animals in the area can 
their numbers can increase beyond the present population before there 


danger of overstocking 


ic] the goats relish Because of the 


nhihz 
LULL Zé 


Che meat of the mountain roat has been found to be rather unpalatable and 


wr this reason its use as a game animal will be limited to trophy hunting. 
oO prevent this herd from exceeding the natural carrying capacity of the range, 
some hunting should be permitted within a very few years 


( S. Forest Service ’ Denver. Colorado 
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NOTES ON A CAPTIVE ICTICYON 
By Marston BATEs 


A female bush dog, perhaps two thirds grown, was brought to the Yellow Fever 
Laboratory at Villavicencio, Colombia, for sale by a peasant woman on Febru- 
ary 12, 1942. She said that it was caught in the headwaters of the Guayuriba 
iver, an affluent of the Meta (Orinoco system) in the foothills of the eastern 
Colombian Andes. The woman had had the animal about three months. Dur- 
ing this time she had allowed it to run freely about the “‘rancho” and treated it 
in general like a dog. We bought the animal and kept it until June 11, when it 
died suddenly (accidental poisoning of some sort?). ‘The dog seemed completely 
adapted to captivity, and was in excellent condition at the time of death; I had 
intended to spend some time with it, in the hope of trying to determine how com- 
pletely its behavior was doglike, but in the press of other interests, ‘‘Icty” was 
neglected and these few notes are all the information we have. The skin and 
skeleton have been presented to the Museum of Comparative Zoology. Miss 
Barbara Lawrence considers the specimen typical of I[cticyon venaticus. 

The species apparently is not common in the region. We invariably showed 
the dog to country people who came to the laboratory to sell animals, and in 
many cases they said they had never seen one before. Skins are said occasionally 
to be sold by the Indians, but we have not yet been able to obtain any. The 
local name was sometimes given as “perro de monte” (used also for Potos) and 
sometimes as ‘perro de agua” (used for Lara), and this lack of a definite and 
distinctive name would seem in itself to indicate rarity. 

We kept the dog at the laboratory in a corral that had previously been used for 
a young tapir and a capybara and that was equipped with a small cement wate 
tank in which the animals could swim. We built a small thatched dog house 
near this pool, and arranged a lead on a wire troll y so that the animal could have 
considerable freedom of movement without getting entangled. She was soon 
completely at home with this arrangement; used the pool for recreation, the 
house for shelter (she invariably took her meat there to eat it), and one corner of 
the available grassy area for defecation She was fed half a pound of raw beef 
ra day. 

When she was first bought, she seemed completely conditioned to “‘skirts’’ and 
was overjoyed when any woman came to visit her, but indifferent or suspicious 
of anything in pants. She never attempted to bite, however, except in play or 
to get attention This distinctive reaction to the two human sexes disappeared 
in about a month, but I am sure that she distinguished between the various in- 
dividuals with whom she came in contact. She was relatively indifferent to 
strangers, in which class fell our eighteen month old daughter. She always 
showed great interest in, and friendliness to, dogs, but this seemed not to be 
reciprocated. Our terrier regarded her as some new kind of cat, not to be toler- 


ated; and while she was always making advances to the two police dogs that 


guard the laboratory, we never quite dared allow them to play together as the 


police dogs were likely to be vicious with other dogs. A few trials with othe 
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animals, for instance monkeys, brought into her corral showed that she regarded 


anything except dogs and men as possible food. 








PLATE 1 
Uprer.—Bush dog in resting position 
LOWER Bush dog showing dog-like play 


Her behavior in general was strikingly doglike, and contrasted with the be- 
havior of the young ol the local fox, which I can only describe as kittenish. She 
social in the sense of wanting attention from humans, always greeting those 

of us who plaved with her with piercing squeals and excited tail Wagging. She 


oved to have her ears “seruffled”’ and would roll over on her back for a bellyrub, 
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nipping our shoes or pulling our trousers’ leg if our attention lagged. Her ery 


such times could only be called a squeal—a continuous series of short, very hig] 


pitched squeals kept up as long as she was played with and becoming in the end 
positivel deafening Hei ears were alwa plastered against he) head when she 
as thus squealing Her recognition 01 attention call, given after we had left and 


vere out of sight, when she thought she heard us near, o1 thought it was time 


her meat is very different It might be described as a series of short metalli 
barks, very high-pitched rather like a bird call The eall was, in fact, perfecth 
mn ted | one the birds that trequented tree me her corral This atte 
tiol isually given for about two minutes,‘and in intervals between e 
sri ssumed an attitude of intent listening th ears forward, which gave he 
head an extraordinari hear-like appearance his call could not be terme: 
short doglike bar! s described by Goldman (1920, Smiths. Mise. Coll 
69, p. 149) fe [elicyor paname? if much more high-pitched and metallic 
ng r nal l dog eall | kno 
at / See ea perter adapt ( ( iti lite She spel 
} i SPE TEE | PVE ) | pla reactiol 
= I I po I ‘ is irbed ¢ 
} ‘ ‘ ‘ } } ne hi sic hing ~ } 
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THE 
DI 


While making a preliminary surve' 


lari 


the impr ssion was gained that ¢« 
number 


ths 


common rodents, 


of corpora lutea seen 


it the reproductive evcle of 


still remain 


BREE 


BREEDING SEASON 


— 
cn 
or 


DING OF DIPODOMYS 


IN TWO SPECIE 


S OF 


ODOMYS 


ro L. Dux 


of some ovaries of Dipodomys (Duke, 1940), 
g the months of January and September the 
reatly increased Chi coupled vith the 
Dipodomy vell many other genera of 


the observations made 


ed that 


ai VT) rvres 
here might at least help bridge the gap existing in our present knowledge of the 
subject. 
MA RIAI 
The reproductive tracts of 63 kangaroo rats were used in this study. Two 
spt cies, both of them from Utah, are re present d D podor y ordi columbianus, 
5 specimens from Utah County and D MUCTOPs bonne lle , 28 specimens from 


3: 
Millard County They wer 


January, 1 in March, 4 in April, 11 in May, 8 in Ju 


trapped at 


various times during the year: 17 in 


12 in July, 2 in August and 


8in September. Six of this numb ere kept in captivity for various lengths of 
time up to about nine weeks lhe productive tracts from them were used 
only to see whether corpora lut ere present They were not used in measur 
ing follicular diameter since it was felt tha captivity may have had some effect 
on follicular development. Some of the reproductive tracts were taken from 
iY ils dead in the tray but mal of them were obtained fresh Routine 
histological sections were made o mat which included the ovaries in all 
ases, the uterus in many, and the vagina in a fe 

It is a pleasure to acknowledge the kindness of Dr. Vasco M. Tanner of the 

! . ] 


department of zoologv and 


entomolog 


Young University, for sending 


Reed W. 


, Brighan 


some ol the reproductive tra of D. ordit columbianu and of Dr. 
Fautin who sent all the D. ma ops bonne lei material 
OBSERVATIONS 

Corpora lutea and embryos (fig. 1 Of the 17 reproductive tracts from animals 
rapped in January, the ovaries of 9 (53%) contained corpora lutea. One of 
I animals had recently ovulated as was evidenced by the presence ot opel 

pture-points filled with follicular coagulum. The uterus of another animal 
contained well implanted blastocysts, another contained 5 mm embryos, and 
still another contained 11 mm embryos All these animals were trapped be- 
tween the 15th and 28th of the month, the one with the 11 mm embryos on 
Jan ury 28 Althoug! the TeEStTAatlol period 1o! Dipodon us is not definitely 
known, so far as I am informed, it is probably similar to other rodents—28 to 
32 davs [f this be ti , then the ova developing into the 1] mm embryos must 
have been fertilized sometime during the early part ol January 
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No animals were taken during February and only one in March, which con- 
tained 6 mm embryos. No doubt February-taken animals would be similar to 


the ones taken in January and March. 
Four animals were trapped in April. The ovaries of two contained corpora 


lutea, but embryos, 3-5 mm in length, were found in only one specimen. 


In May, 11 specimens were trapped and the ovaries of two contained corpora 


lutea. No embryos were seen. If the fallopian tubes and upper part of the 


uterus had been sectioned, however, it is possible that early embryos would have 


been found in one of these females. The corpora lutea were newly formed and 
the endometrium was hypertrophied. The corpora lutea in the other animal 
were atypical. The luteal cells contained many fat vacuoles, and a large cavity 
in the central part ol the yellow body was filled with red blood cells. 

Kight females were taken in June. One was pregnant with a single 13 mm 


embryo. One, trapped the last day of June, was kept for a day or two in the 
laboratory and then killed. Its ovaries contained old corpora lutea but it was 
not pregnant 

No corpotr i 


\ 
ie month ol 


utea were seen in any of the ovaries of 12 animals trapped during 


tl \ The same is true of two animals taken in August. 


In September, however, of 8 females captured, 7 of them (87.5%) showed 
corpora lutea. One pregnant animal had two sets of corpora lutea, one very 
old and one fairly recent. Here again, as in the January group, various stages 
of pregnancy were seen from embryos well implanted to those 22 mm in length 
and fairly close to term. ‘Tappe (1941) found the length at birth in Dipodomys 
heermanni tularensis to be 32mm. The ova developing into the 22 mm embryos 
were probably fertilized early in September. 

Follicles (fig. 2 The ovaries of two or three animals contained rather early 
corpora lutea. The granulosa cells were slightly hypertrophied and a large 
hollow cavity still existed in the central part of the corpus luteum. One femal 
had very recently ovulated while two others were thought to be in heat. The 
uterine horns of the latter were greatly distended with fluid. It was thought 
that by measuring the diameter of the largest follicles in the estrous females, 
and of the recen ly ruptured follicles and the newly formed corpora lutea in the 
others, some idea of the size of the mature graafian follicle might be attained. 
By means of a Spencer orthoscopic eyepiece micrometer the mean of two diam- 
eters at right angles to one another was obtained. 

One pre-ovulatory follicle had a mean diameter of 530 micra. Two recently 
ruptured follicles had an average mean diameter of 580 micra, and new corpora 
lutea had an average mean diameter of 590 micra. Doubtless these figures 
represent only approximations as all measurements were made on fixed material, 
but it does seem probable that a follicle must attain a diameter of at least 550 
micra, more probably 600, before it can ovulate. According to Parkes (1931 
550 micra is the size of the mouse follicle at ovulation. Thus, unless the ovaries 


of Dipodomys contain follicles with a diameter of more than 400 micra there seems 


little likelihood of an impending ovulation. 
Of all the animals taken in April, May, June, July and August (31 in all) only 4 
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In animals taken in these months no follicle had a diameter of 400 micra and 
most of them were less than 300. 
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Five females taken in \pril, May, and June had corpora lutea, one in April 
contained a small embryo, and one in June hada 1l3mmembryo. These females 
may have been late young from the fall mating of the previous year, or even from 


the early spring mating. ‘Tappe (1941) reported the females of the Tulare group 


to breed before they were mature. The skull of a pregnant female classified it as 
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immature He also estimated the length of life to be about two years, so perhaps 


se animals breed when they are three or four months old. Or it may be that 


y are polyestrous for a more or less limited time during the main breeding 
seasons of the vear This p int may or may not be sigonificant since nothing is 


known of the estrous cycle in Dipodomy 


[ kept six females in captivity for varying periods of time up to about nine 
eeks during July, August, and early September. They were weighed daily and 
ull gained or maintained their original weight, indicating a condition of general 
good health. Yet only one of the six showed corpora lutea when the ovaries 
ere examined. This one was taken in late June and kept only two days. The 
corpora lutea were regressing so it is clear that they were from an ovulation earlier 
n the season. These animals were in captivity during the summer anestrous 
riod. Measurements of follicular diameter were not made in these animals 
n determining the anestrous period since it was felt that captivity may have had 
me effect on ovarian activity However, the animal with corpora lutea 


tioned above, was the only one of the group kept in captivity that contained 
uined only growing follicles. 
time, the work of others referred to above, and my own 
observations indicate that the various species of Dipodomys may have some 
lifferences in their breeding seasons D. spectabilis spectabilis breeds from 
January to August, with a preponderance of pregnancies occurring in June. D. 
‘manni tularensis breeds from February to August, but most pregnancies 
ir in April D. ordit columbianus and D. mic ops bonneville: show the major 
number of pregnancies to occur at two periods of the year, early spring and early 
ll. ‘These four species were taken from three different regions in the western 


| " rie . . . " oe ° 
United States Che first from Arizona, the second from California and the last 


lo summarize: Two species ol Dipodon ys taken in Utah appear to have two 


periods during the year when ovulation is common. In these periods many 


rpora lutea, in various stages of de velopment, and many embryos of different 
sizes are encountered. It is also in these periods that the ovaries contain vesicu- 
lar follicles of preovulatory size. In spring and early summer but few corpora 


lutea and pregnancies are observed Later in summer July and August) ho 
rpora lutea nor pregnancies were seen, nor were vesicular follicles of pre-ovula- 
ry size encountered. Thirty-five percent of the animals had no follicles with 
ntra: only growing follicles were present Whether Dipodomys is polyestrous 


these two breeding seasons was not ascertained. 


CONCLUSIONS 


} 


D. ordii columbianus and D. microps bonnevillei from central Utah have two 
main breeding seasons a year and two periods of anestrus. The first breeding 
season is from early January to (possibly through) March. This is followed by 
the first anestrous period from late June to late August. The second breeding 
period is from early September through October. A second anestrous period is 
postulated from late October or early November until late December or early 


January. 
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In the fall of 1941 s if leaf nests of the g ulrrel (S¢ carol 
leuco Gappe! conducted on the Litehfield-Morris Wildlife Sanctuary iz 
vest-central Connecti his sanctua 1,000 acres, is located in tl 
triangle forme illages of Bantam, Litchfield, and Morri Che ea is 
shout ninetx nercent forested with second-growth hardwoods. old field wi 
pines, and conif plantations. Much of the lan is originally farms, s 
the few mature tres resent are confined to old fenes s and isolated grove 
{4 census of gray squirrel populatior based on | nests (Goodrum, 1937 
WV ttempted on the sanctuary and it was deci rallel this wo) 
detailed study of the n The paucit ot into tion on this subject se ( 
to war! investigatior Audubon and B; nan (1846-54 ’ 
1928) have writter general accounts of the le nests of the grav squuirr 
Middleton (1931) has done the same for the ¢ squil introduced into Eng 
land. Chapman (1938) has made an intensive survey of gray squirrel leaf nests 
in southern Ohio, but his work is unpublished. Other authors have described 
the nests of the Western grav squirre Grinnell and Storer, 1924; Merrian 
1930), fox squirrel (Stoddard, 1919; Baumgartner, 1940), red squirrel (Hamilton 
1939; Hatt, 1929; Merriam, 1884), and the flying squirrel (Cowan, 1936 
Studies of leaf nests of the g squirrel in Connecticut are confined to thi rk 
of Goodwin (1935) and Goldstein (1940 
The investigation w confined to a tract one-h: nile wide and one al 
half miles long Parallel lines running one eighth mile apart across the lons 
axis were used » obtar fair sample of the are: When a nest was located 
the forest type, species of tree, and the diameter breast high were recorded, as 
were the distance of the nest from the ground, measured to the nearest tent! 


ol 
the tree was described usually with the aid of a sketch. 


a meter, and the total height of the tree 


estir 


nated 


The exterior 


Position of the 
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was measured for length, width, and depth, as was the cavity within. Measuring 
the inner cavity proved to be difficult as the materials inside were usually soft 
and in the course of measuring the cavity would either be distorted or destroyed. 
The nest was taken from the tree, wrapped in an old sheet, and lowered to the 
ground. It was weighed and torn apart to determine the percentages of the 
various structural materials. The twigs were separated and weighed. The 
maximum and average diameters and the length of the average twig were meas- 
ured. These data were recorded in a field notebook and later transferred to 
forms 


l 


Che gray squirrei uses two types of habitation: dens in tree cavities and out- 
side leaf nests. The first provides permanent residences 


vhich are the 


but the leaf nests, 
objective of this study, are transitory structures. Their construc- 
tion is necessitated by several reasons; prominent among which is the lack of 


suitable shelter in the During the winter months, 


form of dens. the animals 
but the advent of warmer weather and 
a reassertion of anti-social tendencies 
communal den t 
not available in sufficient 


live and sometimes congregate in dens, 
ating season caus The animals 
spread out from the o find individual quarters. If these are 
numbers to accommodate the population, leaf nests 
ust supply this need 

\ second reason that would seem to be important is sanitation. Like most 
arboreal species, the squirrels void their feces without regard to sanitary 


measures Furthermore, the ectoparasites in occupied nests are legion, so it 


I 
1_] 4 4 - . P 4 2 2 . 
uuld seem that the desire for clean quarters was one of the prime considerations 
in seeking new summer lodgings. This 


the maternal 


need for sanitary quarters may initiate 
instinct that causes the mother to move her young from the den 
where they are usually born to a new leaf nest (Bailey, 1925 In some cases 
the young may even be born in a leaf nest as a week-old litter was found in a leaf 
nest by the writers on March 12, 1942 

Leaf nests have still another reason f 
Tl 


utilized where found, without reg: 


a 


Or 


r their existence in that dens must be 
urd to the squirrel’s territory or food supply. 
nests, location is primarily subject to the squirrel’s whim. 


he animal can choose a site more closely associated with its chtef food 
supply than might be possible in 


been observed to build an 


In the case of leaf 


the case of its den. In fact, the fox squirrel 


outside nest where it stopped for only a 


aa 


Audubon and Bachman, 1851; Seton, 1928 


The number of nests built by a squirrel during the season is a controversial 
point 


The writers found one nest to a tree, although there was evidence of new 
nests being built over the remains of previous ones. A census based on the 
supposition that the animals build only one nest gave reasonable results, hence, 
this conclusion is probably correct in most cases. One instance was recorded of 
three nests being found in mature white pines within a radius of fifty feet. While 


one was of recent origin, the others had been constructed earlier in the year, 

It 
seems reasonable to suppose that one squirrel built all these nests, but, as Dr. 
F. B. Chapman has suggested, the older nests could have been the work of other 


although still serviceable and containing fragments of green vegetation. 
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squirrels that moved out of the territory or were evicted by the owner of the 
recent nest. 
It 


It was necessary in the survey to determine whether a nest had been used the 


previous season. The chief factors in this determination were the condition of 
the materials and the appearance of the nest. When the majority of the nest 
material was green and the inner chamber dry, there was no doubt as to the 
proper category of the nest. Those built in the early part of the season presente d 
a more difficult problem and the writers fre¢ ly admit that there were several 
borderline cases. The vegetation had lost its greenness and the insects had usually 
worked it over thoroughly so that the remaining leaves offered little or no pre 
tection Some types of vegetation, that is, mosses, retained their greenness over 
more than one season. Thus, it was necessary to use supplementary indications. 
Hair was found to be an excellent index to the species using the nest. Further 
more, it appeared to be present only in the more recent nests. As adult fleas 
that have fed will live about one hundred days (Metcalf and Flint, 1939) the 
presence of these parasites was taken as a good indication of the use of the nest 
In the final analysis, 60 percent of the nests that were adjudged active, that is 


in use, had fleas present 
NEST TREES 
The 146 leaf nests examined were found in thirteen speci s of trees. White 


pine and hemlock were the only coniferous speci s containing nests, although red 


t I 


pine, white spruce, and Scotch pine were well-re presented as pole plantatior s 


Hickory, beech, alder, hop hornbeam, white birch, American hornbeam, an 
shadbush were available hardwood species that were not used. 

lable 1 lists the tree speci s as regards the numbers and percentages oI nests 
present and the numbers and percentages of active nests, both by species and by 
total number Five species of trees contained 83.7 percent ol the nests Thi 
data showed quite conclusively that. on this are: , white pine was the mo ] 
portant tree species as regards the location of squirre | leaf nests. The remainds 
contained few nests White pine contained 54.1 percent ol all the nests. Chis 


preference was not tempered by availability as 47 percent of the nests in whit 
pines were in isolated trees in second growth hardwood stands. The two cone! 
ous sper ies, white pine and hemlock, contained 59.6 percent of the nests, whic! 


was significant as the area was predominantely hardwoods. These figures 


ble 


seemed to be contrary to the popular belief that gray squirrels favor hardwood 


stands. As mentioned previously, many ol the nests were in isolated pine Ss and 
there were no nests found in red pine, Scotch pine, or white spruce plantations 

Sixty-six (45 percent) of the nests were considered active. White pine had 
the greatest number of these, 37 or 56.1 percent Red maple was second wit! 
9.1 percent and black birch third with 7.6 percent. Red maple doubtless owed 
its importance to the red maple-elm swamps, one ol the major types on the are: 
These data assumed a different aspect on examination of the percent of activ 


nests by species. Red oak, white oak, black birch, and yellow birch were the 


only species that had over 50 percent of their nests classified as active. The 
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nests in white pine were found to be 46.8 percent active, which was close to the 
15.2 percent average for all species. Gray birch attained a high position in the 
number of nests present, but dropped sharply in the percentage of active nests. 
The trends in black birch and yellow birch were directly opposite. These may 
be explained partially by the fact that every nest seen on the lines was examined 
even if it contained no more than a bundle of twigs. Thus the gray birches 
vith their lacy crowns offered the maximum of visibility as compared with the 
larger birches (see Table 2 

Discarding as incomplete samples the a ree he ‘ies, elm, ash, and sugar maple, 
that were represented by a single tree eac able 2 shows the relationship be- 
ween the height of the nest and the | eight Bor diameter of the nest tree. The 

iximum, minimum, and average heights at which the nests were found are 
given. As there was apparently no maximum to the diamet r height of the 
nest tree used, only average and minimum diameters and heights are tabulated. 


TABLE 1 Percent and number of total and active leaf nests by nest tree species 


% BY SF 





TAI = IN USE 
White pine (Pinus strobus 79 54.1 37 56.1 46.8 
Red maple (Acer rubrum 15 10.4 6 9.1 40.0 
Gray birch (Betula populifolia 13 8.9 4 6.1 30.8 
Hemlock (Tazus canadensi & 5.5 2 3.0 25.0 
White oak (Quercus alba 7 1.8 { 6.1 | 57.0 
Black birch (Betula lenta 5 3.4 5 7.6 100.0 
Yellow birch (Betula lutea 5 3.4 3 4.4 60.0 
Apple (Pyrus malu { 3.7 0 

Red oak (Quercus spp { 2.7 4 6.1 100.0 
Black cherry (Prunus serotina 2.0 l 1.5 33.3 
White ash (Frazinus americana l 7 0 

White elm (Ulmus americana l 7 0 

Sugar maple (Acer saccharum l 7 0 


In examination of Table 2 it would be well to keep in mind the form of the 
various species of trees. For instance, apple had the largest average diameter, 
but the smallest average height, due to its growth habits. The minimum dimen- 
sions utilized were 15 centimeters d.b.h. and 8 meters in height. These measure- 
ments had added significance in that they were also the minimum for the tree 
species making up almost 70 percent of the nest trees: white pine, gray birch, 
and hemlock. The trees with the smallest average heights (hemlock, gray 
birch, and apple) were still above sapling size. The use of small hemlock and 
apple trees was understandable in that the first with its dense crown and ever- 
green foliage offered excellent cover and the second was a highly prized food. 
Gray birch was naturally a small-sized tree and was utilized in red maple swamps 
1 hardwood stands where pine was not common. Furthermore, only 30.8 per- 
cent of its nests were active, the majority being remnants of previous seasons. 
The other species used for nest trees were all of medium size, showing that the 
squirrels chose good-sized trees. 
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The correlation between the height of nest and height of tree is demonstrated 


in Fig. 1. 


height of the nest above the ground in descending sequence. 


TABLE 2. 


Here the average height of the tree was plotted over the average 


Heights of nests and diameters and heights of nest trees by species 





). OF AVER MIN AVER 





Nt MIN AVER. MAX MIN. HT 
PECIES NEST DIAM DIAM HT HT HT. NEST| HT. NEST} NEST 
m cm ™m™ m m 1 m 
White pine 79 10 15 17 8 11.8 22.0 3.5 
ted maple 15 30 20 15 10 10.9 14.9 7.1 
Gray birch 13 15 15 12 8 9.6 14.4 7.0 
Hemlock 8 20 15 12 8 8.5 14.1 4.6 
White oak 7 45 30 19 9 10.1 18.5 4.3 
Black birch 5 30 20 18 17 13.8 15.0 11.1 
Yellow birch 5 25 20 17 2 11.9 19.4 5.7 
Apple : 50 30 1] 10 7.6 9.0 6.0 
ted oak { 35 20 17 15 11.2 13.3 7.6 
Black cherry 3 30 25 16 15 10.9 12.3 8.3 
| 
-|—__—|__ 
Total 143 35 15 17 8 11.1 22.0 3.5 
20 
| 
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Fic. 1. Correlation of tree heights and nest heights 
With the exception of white oak, a definite correlation can be found. The 


distance between the top of the tree and the height of the nest can be seen to be 
fairly constant with a progressive decrease in the smaller trees. 


Furthermore, 
this distance can be sharply divided between the small trees (gray birch, hemlock, 
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and apple) and the larger trees, red maple showing the transition. If more 
samples of white oak had been possible a smoother curve would probably have 
resulted. A possible explanation of this correlation is that the nests were usually 
found to be at the base of the crown in the larger trees and well up into the top 
of the smaller trees. 
NEST 

Che construction of the nest varied so considerably that only a few generaliza- 
tions could be made. It was built either in the top fork of the smaller hardwoods 
or close to the trunk on a main branch in the larger trees. Only 3.4 percent of 
the nests were built on lateral branches at any distance from the main stem. 
While the nests were generally globular, no true generalization could be made, 
as the shape was dependent upon the position and form of the supports utilized. 


[he outside dimensions of the nests averaged 35 centimeters by 45 centimeters 
and 30 cent hcahiee dh. cieiaihdiins bai at 17.9 25 litres. The largest found was 
30 by 70 by 70 centimeters (147 litres) and the smallest was 30 by 30 by 20 centi- 


meters (18 litres). There was usually only one well-concealed entrance to the 
nest. In most cases this faced the main trunk or the nearest limb that afforded 
a good runway, having no tendency to favor any particular point of the pe 


The chamber lay a few centimeters below the opening giving the animal added 


protection. The dimensions of this inner cavity ranged from 17 by 18 by 16 centi- 
meters (4.9 litres) to 9 by 10 by 6 centimeters (0.5 litres), the average being 
12 by 15 by 9 centimeters (1.6 litres). The average weight of the nest was 1300 g. 


These weights varied between 450 and 4450 g. A comparison of these measure- 
ments with those taken of leaf nests in Ohio (Chapman, 1938) showed that the 
nests in Connecticut were consistently larger. 

The nest consisted of three or four parts. A platform of twigs, generally of 
the nest-tree species, formed the base and support for the nest proper. Mixed 
vith the twigs and forming a felted base for the floor of the inner chamber was a 
compacted mass of organic debris in varying stages of decomposition. Due to 
compression by the weight of the animal and the retention of moisture, decay 
was well-advanced in this region no matter how recent the nest. An outer shell 
of leaves and twigs protected the animal and made up the conspicious part of 
the nest. In over seventy-five percent of the nests there was a fourth part, an 
inner shell. This was either of shredded bark, grass, or the same material as in 
the outer shell, but it could be separated easily due to the interweaving of its 
components. This shell, when present, must have provided most of the warmth 
and protection. 

The nests appeared to be built along three general plans: (1) freshly cut 
twigs with their leaves attached were packed in a support, usually a large crotch; 
2) single leaves or short twigs with several leaves attached were woven together 
and held in place by a loose framework of dry twigs from the nest tree; or (3) 
simply a mound of grass, shredded bark, sphagnum moss, or similar material 
was placed on a platform and burrowed into. The first type was typical of that 
found in hardwood trees, particularly the birches. The second was prevalent 
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in the pines where oak leaves were used. The last type was the least common 
and did not appear to be restricted to any particular circumstances. These 
last two and sometimes the first type were built over a platform of twigs, usually 
taken from the nest tree. These platforms were elaborate or primitive, depending 
upon the supports. If the nest were located in the top of a small hardwood, the 
twigs were woven through several fine branches into a basket-like support that 
took up two-thirds the height of the nest. If the nest were in the main crotch 
or on a large branch, the platform was rudimentary. 


NEST MATERIALS 

Examination of the nest material was arbitarily divided into two classes: 
inside and outside. The inside of the nest was taken as that material forming 
the lining of the inner chamber. Usually this could be detached in the form of 
a hollow ball. The outside included the remainder of the material irrespective 
of whether it was exposed to the elements or lay under one or more protective 
coats of leaves. Table 3 lists the species of vegetation found in the nests, their 
total frequency, and their frequency in the outside and inside portions. It was 
based on 70 leaf nests, 58 of which were active and 12 inactive but in 
good condition. 

Besides the above, the following species occurred once in the nests examined: 
beech (Fagus grandifolia), American elm (Ulmus americana), apple (Pyrus 
malus), chokecherry (Prunus virginiana), shadbush (Amelanchier canadensis 
laurel (Kalmia latifolia), hop hornbeam (Ostrya virginiana), arrow-wood, 
(Viburnum dentatum), goldthread (Coptis trifolia), raspberry (Rubus spp. 
blueberry (Vaccinium spp.), wild pea (Lathyrus sp.) and sedge (Carex spp. 

The oaks were the most important species in frequency and amount of mat 
rials utilized. Of the nests examined, 71 percent contained material from white 
oak and 70 percent from red oak. As white oak and red oak made up only 7.5 
percent of the trees used as nest locations, it would indicate the chief value of 
these species was to provide nesting materials. White pine and red maple 
followed the oaks in both frequency and amount of materials used and doubtless 
owed their importance to their high rank as nest tree species. Shredded bark 
was used in some nests in great profusion and can be considered one of the most 
important of the inside materials. The mosses were not separated in deter- 
mining frequency but the following species were determined: Polytrichum com- 
mune, Calliergon cordifolium, Heterophyllium halanianum, and Sphagnum spp 
‘The main use of the mosses, as well as grasses and sedges, was in the lining of the 
inner chamber. These materials and shredded bark were also used in the con- 
struction of the third general plan of nest as previously mentioned. The pres- 
ence of small forms, such as club moss, ferns, goldthread, pea, and raspberry, 
was difficult to explain as, with the exception of raspberry, it is doubtful that 
they were used for food. Furthermore, although some of these were found in a 


number of nests, they were represented by a single stem in most instances 


\ 


Audubon and Bachman (1846), describing the building of leaf nests by gray 


squirrels, said, ““‘When constructing this summer-house it does not descend to 
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arth in search of materials, finding them ready at hand on the tree it intends 
ake its temporary residence.”” The writers found their data at variance with 


1 


tatement as only 8.6 percent of the nests showed that they were made up 


irely of materials from the nest tree species, two being in white oak and one 


in red oak, red maple, gray birch, and yellow birch. Sixty percent of the 


were made of a major percentage of materials from the nest tree. The 


imum number of species found in a single nest was 14, the average, 6. The 


used in the framework were generally taken from the nest tree. The 





TABLE 3 Freque c f the ! pecte f vegetation found in the outside and inside 
portions of ae 
TA OUTSII INSIDI 
(% 
Wi oak (Quercus all 7 57 50 
Re ik (Quercu spp 70 64 50 
White pine (Pinu trohby 50 50 31 
Shredded inner bar f various species 50 20 50 
Re uple Acer rut 16 29 By 
Mosse Bryophyta 27 13 21 
Sug iple {cer } 24 1‘ 16 
(y S G miunede 24 I 24 
Ye rch (Be 2 { 14 
B pire Bei ) 13 
nd pine (J l 17 
( it (Castar Li it 1] 
Gr Bet ) 1¢ 10 
B er } 1 10 
As Pp D ; & } 12 
() } r ‘ ~ 1 1p 
G Vil spr Qg 7 
| Lucot { 
H Carya sp 1 
W R 5 { 
I x lophyte 6 
L} ple (Cratae 5 l 
H it (Cory ume l 5 
] ame l ; 
He Taz I ; l 
Dogwood (Corr SDI 
p \ity of the various species of vegetation to the nest tree did not necessarily 
mine their use 
| weight of the twigs used in the s ipport of the nest averaged 300 g. or 
23 cent of the | eight The diameters of these twigs at the butt were 
| to average s, the spread being from:2 to 10 millimeters. The 
verage length of was 40 centimeter! 
In addition to vegetation, bird feathers, paper, and cloth were also found. 
The feathers of a ruffed grouse were found on the outside of one nest, but may 


been left there by the bird itself rather than carried up by the squirrel. 
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The inside of another nest was well-lined with feathers that were believed to be 
those of a slate-colored junco. Paper and cloth from a ““No Hunting” sign were 
torn in small strips. 

Remnants of food (gnawed bones, cherry pits, red and white acorn husks, 
whole acorns, pine cones, and skunk cabbage seeds) were common, showing that 
the squirrels had been feeding in or around the nests. The importance of skunk 
cabbage as a food of gray squirrel was indicated by the fact that 20 percent 
of the nests contained one or more seeds of this species. White oak acorns or 
husks were present in 26 percent of the 70 nests 

Insects were very common in the nests. Several collections were made and the 
writers wish to express their appreciation of the work done by V. M. Carolin, Jr., 
of the Department of Entomology, New York State College of Forestry, 
Syracuse, New York, in identifying these collections. As mentioned above, fleas 


were found in 60 percent of the nests. These were all of the genus Megabothris. 
Larvae and pupae of the following insect families were represented by one or 
more speci s: Noctuidac 3 species ; Muscidae 2 species; Pyralididae ] specie Ss: 
T ortricida | species; Scarabaeida 1 species; Tenthredinidae—1 species; 
Eucleidac | species; Elateridas l species; Braconidae | species; Syrphidac ] 


species; Cerambycidas | species The Noctuidae and Pyralididae were the most 
abundant insects found The presence I Woo l-boring insects as the Scara- 
baeidae and Cerambycidae in a structure composed mainly of leaves would be 
difficult to explain except that they were found in nests containing shredded 
bark Thus they may have been carried to the nest with the nesting materials 
Several families were represented by adult forms: Muscidae—1 species; 
Coccinellidas ] species ; Lampyridac | species; Carabidae | speci Ss: Stapl 
linidae—1 species; Chalcidiae—1 species; Miridae—1 species; Pselaphida 
species The occurrence of adult forms is prok ably accidental in most cases. 
The Staphylinidae, however, were probably scavenging through the organi 
debris while the Carabidae probably were preying on the caterpillars and other 


form Invertebrates, other than the Insecta, included a multitude of spiders, 
and several centipedes and free-living nematodes 

The commensal relationships between the insects and the squirrels would 
make an interesting study The writers noted that skeletonization was heaviest 


on the inside of the nests and seemed to decrease progressively toward the out- 
side Insects were found active in the nests after the majority of inve rtebrates 
had disappeared. A number of nests had the outer shell so skeletonized by 
lepidopterous larvae that the inside was damp and uninhabitable although th: 
nest had been built that season. Goodrum (1940) has said, “It is likely that 
animal food is essential to the gray squirrel in the wild, for over 3.5 percent 

its total food consists of insects.”’ If animal food is as essential in breeding as he 


seemed to think, these leaf nests offer a bounteous supply near at hand. 


SUMMARY AND CONCLUSIONS 


In the fall of 1941, an intensive study of 146 leaf nests of the gray squirrel was 
made on the Litchfield-Morris Wildlife Sanctuary in Connecticut. The con- 
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struction of leaf nests is important in the life history of the gray squirrel as it 
provides an adequate number of shelters and clean quarters located near a 
source of food Nests were found in 13 spe cies of trees; 5 speci s contained 83.7 


percent of these nests. White pine was the most important, as it alone -held 


l 
| 
54.1 percent of all the nests It was followed by red maple, gray birch, hemlock, 
and white oak, respectivel) The smallest trees utilized were 15 centimeters in 
diameter and 8 meters in height The ; verage nest tree was 35 centimeters in 
ter and 17 meters in height, showing that the squirrels preferred good-sized 
trees The average height of the nest from the ground was 11.1 meters. with 
| extreme of 3.5 and 22.0 ‘tel Né vere built eithe lI the top ork of the 
| small hardwoo r close the trunk on a main branch in the larger trees 
Outside dimensions of the nes rage 5 | 15 by 30 centimeters or 47.25 
litres, while the dimensions of the inner cavity averaged 12 by 15 by 9 centi 
meter The average weight of the nest wv 1300 g 
Che nest consisted of 3 t par ID ng platforn ; os 9 cor 
pacted base of decaying organi , er shell of leave twig 
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THE GIANT RAT-HEADED HAMSTER, CRICETULUS TRITON 
NESTOR THOMAS, OF MANCHURIA 


The giant rat-headed hamster appears to be the largest species of the genus 
Cricetulus, and it is the most injurious rodent to the agriculture of Manchuri 


Cricetulus triton was described by De Winton and Styan in 1899 from Northern 





China. Since then a number of subspecies have been named from the northern 
and western provinces of China, Korea and Ussuriland of the Russian Far East 
The giant rat-headed hamster inhabiting Manchuria and Korea was origin: 


described by Thomas in 1907 as a full sper ies under the name Cricetulus ne 


It is now considered a subspecies of Cricetulus triten and is the largest form of the 
species. 

Prof. 5. 1. Ogne 1914) worked ove mammologi collection from the 
southern part of the Ussuriland (or Maritime Province) of the Russian Far Kast 
and came to the conclusion that the giant rat-headed hamster should be p! ed 


in a special genus, as it has a number of peculiarities differentiating it from oth 
‘ ; 


members of the genus Cricetulus \s a result the generic name 7'scherskia as 


proposed by him 
BRIEF DESCRIPTION 


The giant rat-headed hamster is a peculiar rodent with wide blunt muzzle 
and flat massive body, comparatively short legs and tail, and with enormously 
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seven embryos. This fact suggests that the giant rat-headed hamster has two 
litters annually, if not as a rule, at least occasionally. 

At the age of 15 days, young hamsters born in captivity from wild trapped 
pregnant females had their eyes open and the body completely covered with soft 
velvet-like hairs. From that time they began to eat offered food. 

In July young hamsters leave the home burrow and each of them digs a new 
burrow not far away. In September all the hamsters become much less active, 
leaving the burrow only to gather seeds and take them underground 

Their diet consists of young shoots of cultivated and wild plants, as well as 
their seeds. The most favorable foods appear to be soy-bean and millet seeds 


For this reason the giant hamster prefers to settle in soy-bean fields, wher 


gets abundant forage. They need no water. While feeding, the hamster holds 
the seeds in its fore paws, sitting up like a mouse. 

Once I took from a hamster’s enormous cheek pouches 43 soy-bean seed 
In this case its head was so large that it comprised } of its body Having s 


= 


large a capacity in its pouches, the hamster very easily and in a short time is abl 
to fill up its store chambers in the burrow. In these chambers I found mainl) 
soy-beans, peas, and millet seeds, while Arthur de C. Sowerby (1923) has mer 
tioned nuts (hazel-nuts?), too 

$y the end of October all the store chambers usually are filled and in the first 
days of November the hamster closes the entrances to its burrow for the col 
winter. According to Sowerby, the hamster’s mania for storing leads this ani- 
mal to accumulate far larger quantities than required, even during the severest 
winter. This may happen in cultivated areas where gleaning is good, but in the 
forests the hamster is unable to store up more than it requires. Quantities of 
stored food are different for different individuals and for different environments 
The maximum storage excavated near Harbin was about 5 kg, the minimu 
0.5 kg, and the average about 2 kg. As a rule, young animals stored less tha 
half that by adults 


In winter the hamster does not hibernate in the full sense of the word, as does 


the marmot or suslil It awakens from time to time and feeds upon the food 
stored in the burrow If the weather becomes colder, the hamste1 sleeps more 
heavily and the intervals between feeding last longer. My specimens kept 1 
captivity in a temperature of about 2°C in January and February slept 10-12 
days uninterruptedh Individuals that gather too little food are forced in winte 
to leave their burrows to search for a food suppl under the snov Usuall 


these perish from cold or from being caught by carnivorous mammals or birds-o! 
prey 

Near Harbin, just after hamsters appeared on the ground early in spring, 
[ did not find a single seed in their burrows. All that remained were seed cove! 
ings and quantities of excrement that had accumulated in the chambers during 
the long winter 

BURROWS 

The burrows of the giant rat-headed hamster are of two types, either with a 

single entrance, or with two or even three openings. Each burrow has an en- 
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trance 7-10 cm in diameter, beginning with a round vertical shaft to the depth 
of 30 cm, continuing, in a diagonal direction, and leading into the living chamber, 
which is about 18x21 em, by about 18 cm or more in height. The bottom of the 
chamber is lined with dry grasses or leaves, serving as bed to the owner. In 
front of the entrance is always a cone-like mound, formed by the excavated 
earth, measuring about 20 em in height and 50 x 50 em in diameter at the base. 

\ number of side branches are prepared which sometimes are much wider than 
the main tunnel and shaft (a width up to 15 cm, and a height up to 12 em). 


These side branches appear to be the store chambers, where the burrow’s owner 





I I nd cross-s¢ I ur! lult male ( ¢ trot nestor 

Tt egend: | ntra Ss s _M nound, N es iving chamber, 21 18 
S re chambers filled with soy-bean seeds 

ceeps its food stock In these chambers were found cleaned seeds of soy-bean, 


pe anda other plants 


na 


As a rule all the seeds stored were of high quality; none 
aving been found spoiled or injured by insects. 


The maximum depth of the burrow was recorded as 1 m, with the length on a 
direct line from the entrance to the end—2 m. Counting all the bends, it was 
2 m, 90 cm, and including all side branches,—3 m, 75 em. In order to fill up 
completely the burrow with water and to force the hamster to leave, it takes from 
10 to 20 gallons of liquid. Burrows examined near Harbin were found both on 
flats and on elevations. 
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The second type of burrow differs from the above described structure only in 
the number of vertical shafts; in other details they are the same. 

For my purposes I caught live specimens with box traps and by excavating ¢ 
pouring water down the burrows, but for museum specimens I have trapped with 
ordinary rat traps. The most attractive baits appear to be toasted bread, 


bacon, cooked onion, and soy-bean seeds. 
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PREDATORS 

The main predators of the giant rat-headed hamster are the kolynsky o 
Siberian yellow mink (Kolonocus sibirica Pallas) and the yellow ermine Kolo 

is alpinus Gebler The latter enters the burrow, where it kills and devours tl 
owner. The yellow mink attacks the hamster at its foraging grounds or digs it 
out A good number of hamsters are killed by house cats and dogs Foxes also 


can be counted among the hamster’s enemies 
Analyzing the stomachs, crops, and pellets of diurnal and nocturnal birds-of 
prey collected in the vicinity of Harbin from 1931 to 1940, I found skuils of the 
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giant rat-headed hamster in crops and stomachs of the following species: Buteo 


lagopus pallidus Menzbier, Cerchne tinnunculus doerrisi Swann (young animals 
i i ; 

only Circus spilonotus Kaup., Lau la clanga clanaa Pallas. and Bubo hubo 
ISSUTTENSLS Poljakov. 
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HIGHWAY MORTALITY OF WILDLIFE IN SOUTHERN MICHIGAN 
By ARNOLD O. HAUGEN 


From time to time during recent years, lists of animals killed along highways 
have appeared in print Few authors, however, have attempted to interpret 
the significance of the death-toll 

Most of the data in this paper on numbers of animals killed per month were 
obtained from 49 conservation officers who recorded the number of traffic victims 
while driving 994,313 miles on southern Michigan highways in 1941 Figures 
on relative intensity of traffic on southern Michigan highways during the various 
months of the year were provided by the Michigan Highway Department 

lhe monthly traffic on highways in 1941 was determined at three counting 
stations located in southern Michigan, where a total of 123,883 cars were counted 
[raffic was at a minimum in January (4.96 percent), gradually increased to 
13.21 percent in August, then declined to 6.78 per cent in December. 

lhe purpose of this paper is, in part, to list the mortalits of some animals 
most frequentl killed on high Vavs More effort however, will be made to 
interpret the effect of highway mortality and to determine the reason for change 


in rate of mortality during various seasons of the year 


SMALL GAMI 


Cottontail.—lIf the saying ‘“‘dying with their boots on” applies to any of the 
game animals killed on highways it may be used most appropriately for cotton 
tails, for they predominate among traffic victims. Contrary to the expected 
trend, the greatest rate of mortality does not occur in late summer when we 
expect to find a heavy kill due to greater abundance of rabbits. Instead, de- 
struction was greatest in April (8.16 per 1,000 miles) at which time the annual 
population was at its minimum \ similar rise in mortality during April occurs 
in Wisconsin (Hein, 1941) and Iowa (Scott, 1938 In the southeastern states 


Dickerson (1939) found the greatest spring mortality in February (25 rabbits 
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per 1,000 miles). Traffic-kill on Michigan highways was less prevalent in sum- 
mer, but increased again in August (6.03 per 1,000 miles). 

In Ohio, highway mortalities in September in recent years have varied from 
19.1 individuals per 1,000 miles of checkup in 1939 to 6.7 animals in 1941 (Hicks, 
Leedy, Strode, 1941). Dickerson (1939), in August, noted a kill of 66.67 in- 
dividuals per 1,000 miles of travel in the Southeast, a rate of destruction which 
is about 15 times greater than that in Michigan. 

In an attempt to analyze the kill further and to learn the reason for the trend 
in rate of cottontail mortality on highways during the year, I have calculated 


the expected occurrence if trafic were constant each month. Such a calculated 





vill rve as an index for noting changes in the normal trend of suscepti- 


f cottontails to highway kill. 


This calculation is made by computing with the formula: X,:X,. bore 2 
In this equation, X; is the percent of annua! traffic occurring during the month 


in consideration, X» is the average percent of the annual traffic (100%/12 mo. 


33%), Y: is the ecbserved number of mortalities per 1,000 miles of diiving by 
officers, and Y is the unknown o1 expect -d occurrence of mortality that ould 
be seen traffic were constant at 8.33% during each month of the year Thus, 


iguring the expected occurrence of observed mortality (Y) of cottontails in 
8.33 -3.48 
January, the computation is as follows: 4.96:8.33 3.48: Y or Y 


1.96 


By figuring the expected occurrence on a common basis of 8.33% of the annual 
1 


traffic per month, we secure a true index to the changing tendency of rabbits 


killed by traffic. The change in rate indicated by this study is due primarily 
to two factors, (1) abundance and (2) nature or activity of the animals. High- 
\ Lortalit yf cottontails seems closely related to the breeding season because 
the expected mortality reaches its peak in March (10.47 individuals per 1,000 
mile at which time the breeding season (first matings) in southern Michigan 
begin The expected rate of mortality decreases during late spring and summer, 
but shows an increase again when the populatior reaches its high level in late 


summer and early fall In autumn, the cottontail seems most susceptibl to 
highway mortality during October, at which time the index rate was 4.53 per 
1.000 miles of observation (Table 1 

Fox squirrels—A total of 1,422 dead fox squirrels was reported. Monthly 
mortality varied from 0.74 individuals per 1,000 miles of driving in November to 
high peaks in June (2.11 per 1,000 miles) and September (2.35 per 1,000 miles) 
\ similar increase in September mortality was noted in Wisconsin (Hein, 1941 
and lowa (Scott, 1938). When the expected kill is computed as if the rate of 
highway traffic were constant at all seasons, the greatest numbers are found for 
June (2.01) and September (1.98), but the change in rate is more gradual. Allen 
(1942) found young fox squirrels from the season’s first litters appearing in live- 
traps at Allegan mainly during June and July. Perhaps then an increased 
amount of shifting of ranges, dispersal, and summer matings which occur in 
late June and early July contribute to the increase in mortality on the highways 
at this time of the year. 
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Michigan roadsides commonly support a scattering of acorn or nut bearing 
trees. Such trees normally produce good mast crops that are used to a consid- 
erable extent by fox squirrels. On roads treated with salt, as is done on many 
of southern Michigan’s roads, I have noted considerable numbers of squirrels 
apparently feeding on the available chlorides. Under such conditions squirrels 
may be tempted to live along hazardous roadsides where mortality is inevitable 

Pheasant.—In 1941, 3,712 pheasants were reported. The least mortality 
occurred in November and December (each with 0.76 individuals per 1,000 
miles), and the highest in August (14.93 birds per 1,000 miles). Highway kill 
among pheasants differs from that suffered by small game mammals in that the 
late summer mortality of pheasants increased considerably over the early breed- 
ing season kill. A September mortality in the same year in Ohio was 24.6 birds 
per 1,000 miles (Hicks, Leedy, and Strode, 1941 They explained that with 
few exceptions the observed pheasant highway mortality was proportional to 
the density of the pheasant population. The lowest road kill noted in Ohio 
was 5.7 birds per 1,000 miles in September of 1938. If the trend of kill of pheas- 
ants in Ohio is the same as that in Michigan, then the kill in Ohio in August 
was probably well above 50 birds per 1,000 miles. In Wisconsin, by far the 
greatest mortality occurs in August and September (Hein, 1941 

It is obvious, as was the case in Ohio, that mortality among pheasants is 
closely related to degree of abundance because road kill in general increased 
as the population increased during summer. Perhaps the harvesting of crops 
with its resultant decrease in field cover in summer causes a redistribution in 
the population to more unfavorable habitats, which in many cases might it 


crease the susceptibility of pheasants to highway mortality. Such a condition 
might easily exist along many county roads that are ungrazed and are lined with 
fair but hazardous cover. 

Quail.—Only 63 quail were reported in the almost 1,000,000 miles of driving 
by officers. About three-fourths of them were noted during summer months 

Quail seem most susceptible to traffic death in February (0.13 per 1,000 miles 
and September (0.11 per 1,000 miles). The numbers, however, are too small 
to be dependable. Quail range throughout southern Michigan, but their numbers 
are few. 

FURBEARERS 

M uskrat.—At two periods of the year, April and again in August and Septem 
ber, the highway mortality of muskrats increases noticeably. Reported oc 
currence varied from none in January to 1.30 per 1,000 miles in April, followed 
by a decline and a second rise to 1.59 per 1,000 miles in September. A simila: 
trend in increased mortality in April and September was noted in Wisconsin 
(Hein, 1941); in Lowa, Scott (1938) found a slight increase in September. A 
total of 711 muskrats was found during the year (Table 2). 

Apparently, the onset of the breeding season causes an increase in movement 
that is responsible for the increase in spring mortality. Perhaps the animals 


abandon some of their precaution when the mating urge grows strong. At this 
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time of year it is common to find muskrats moving about considerably, even at a 


them more susc¢ 


I 


result from either population 





‘onsiderable distance from water. Such an increase in activity naturally makes 
»ptible to highway mortality The September rise in mortality 
robably results from increased movement accompanying dispersal, which may 
pressure Oo decrease in suitable aquatic habitat 


lue to drying out of many areas 


The expected rate of mortality shows 1.49 individuals per 1,000 miles in April 





and 1.34 in Septembe1 As was the casi ith cottontails, the susceptibility t 
destruction during spring exceeds that during either summer or fall when the 
population is createst 

Opossum \ total of 399 opossums is reported dead on the highway As 





reatest mortality occurred in April (0.47 per 1,000 miles 


o 


i } 


ind September (0.86 per 1,000 miles). In Texas, the mortality was similar 





ip in September and October (Davis, 1940); ho no records were presented 
July or Augus 

Computed figures on the expected kill show the opossum naturally is inclined 

) Sule Increased te of mortalit I \p lh probabl esults f 
ncreased activi or perhaps from loss o me the animals’ wariness wit 

lve! the bre ling , Che increase ill tendenc for Septem] 
nd Octob probab! eflects an in ( t lue t lisnersal 

\ ) Skunk 31] +} rreot hiotl , ili : A pri (05 7 
1.000 miles) and again in August (1.24 p 1 O00 mil condition simil 
hat found for the muskrat and opossur The decrease in traffic kill in sw 

s not so great as that of the raus \ nditio1 s noted in W 
consin (Hein, 1941 In Illinois (Fl 193 l lo Sco pea 
norta occu | Septemb Dicke not | I oy , 
high I rtali SkUuni in UOetobs 7 At, OOO + 
< » ret rds ) August ( sepnte Mm 
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EFFECT OF HIGHWAY MORTALITY 


The totals of game animals seen dead on highways seem staggering, but are 


they? The total mortality is large indeed, but its effect on the population of 
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significantly the game available to sportsmen. Each year the population is 
reduced to the carrying capacity of the habitat and if the kill by cars could be 
reduced, who can say that these same animals would not succumb to some other 
hazard such as disease, enemies, or other accident. From a biological point of 
view, the highway and modern speed is merely an additional factor for reducing 
populations to the carrying capacity of the habitat. With such a point of view 
there is little cause for alarm about the rate of mortality of wildlife on highways. 


SUMMARY 

1. The greatest highway mortality of cottontails, fox squirrels, muskrats, 
opossums, skunks and raccoons is associated with increased activity that occurs 
during the breeding season and periods of dispersal 

2. The definite early spring increase in highway mortality of cottontails 
results to a large extent from an increase in kill of males 

3. The ultimate effect of highway mortality of small game in southern Michi- 
gan, especially cottontails, is insignificant in consideration of the total popula- 
tion susceptible to hazards of highway traffic. 
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HELMINTH PARASITES OF THE GRAY FOX 
By Hetmut Kari BUECHNER 


Presented in this paper are the results of an investigation of the helminth 
parasites of the Texas Gray Fox, Urocyon cinereoargenteus texensis Mearns, 
conducted at the Agricultural and Mechanical College of Texas. The work 
was carried out in the Department of Veterinary Parasitology with the help 
and direction of H. L. Van Volkenberg. Grateful acknowledgment is also 
due Banner Bill Morgan, Department of Veterinary Science, University of 
Wisconsin, for his assistance in the identification of Physaloptera rara; and to 
J. C. Lueker of the Zoological Division, Bureau of Animal Industries, United 
States Department of Agriculture and J. J. Van Cleave, Department of Zoology, 


Unive rsity of Illinois, for their identification of Pachyse ntis canicola. 


MATERIAL USED 


In the fall and winter of 1941 and the spring of 1942, gray foxes were trapped 
by personnel of the Texas Cooperative Wildlife Research Unit for the purpose 
of food analyses of the stomach, small intestine, and colon. The viscera were 
made available for parasitological examination. Of 104 foxes received from 
Kerr and Mason counties, central Texas, 50 were entire viscera, consisting of 
stomach, small intestine, large intestine, liver, spleen, kidney, heart, and lungs; 
22 stomachs and intestines only; and 32 stomachs alone. In addition, eight 
stomachs and intestines only were obtained from Harrison County, eastern Texas. 
\ total of 112 cases was examined, but only 80 consisted of sufficient entrails 
to serve as a basis for determining the helminth parasites, the 32 additional 


stomachs being of little value other than as an index to the frequency of round- 


vorms occurring in then [he esophagus and trachea were present in only 
11 instances 

om Harrison County were taken from the Florida Gray Fox, 
| 


lhe viscera 
oo 


10 cinereoaragenteus floridanus Rhoads (Geograp ically this subspecies 
is distributed from Florida west to eastern Texas, whereas U’. c. texensis is found 


iT 
i 


1 central Texas 
All parasites examined in the present investigation have been preserved 
in the Department of Veterinary Parasitology, Agricultural and Mechanical 


College of Texas 
PRESENTATION OF DATA 
Following is a list of the parasites found: 


Tapeworms 


Ve SOCt stoide 8 litte ratus Batsch 
Taenia pisiformis (Bloch 


Taenia serialis (Gervais 
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toundworms 


Ancylostoma caninum (Ercolani 
Ancylostoma braziliense Gomez de Faria 
Haemonchus similis Travassos 
Spirocerca lupi (Rudolphi) 

Physaloptera rara Hall and Wigdor 
Eucoleus aerophilus Dujardin 


Acanthocephala 
Pachyse ntis canicola Meyer 

Both Spirocerca lupi and Eucoleus aerophilus were found once each by Van 
Volkenberg; these foxes were not numbered and are not recorded in Table I. 
Two specimens of Haemonchus similis, male and female, were found. 

Two specimens of a taenoid tapeworm, undoubtedly a bird parasite, wer 
taken from fox no. 21. The specimens of Haemonchus and this taenoid were ti 
a slight extent digested, indicating in all probability that they were swallowed 
with the food. The taenoid tapeworm is not recorded in Table I. 


TABLE 1.—Occurrence of helminths in 112 gray foxes 
R EN 
: TOTAL NUMBER 
RR 
Mesocestoides litteratu v 138 
Taenia pisiformi 51 190 
Taenia serialis 5 37 
Ancylostoma spp 19 155 
Ph ysalopte Ta rara 12 239 
Pacysentis canicola 35 184 
Of the 112 fox viscera examined, 22 did not | I ite nd 18 were consider¢ 


ANALYSIS OF DAT 


Mesocestoides litteratu Che mesocestoid, M eral was identified on the 
basis of the description and diagrams in Neveu-Lemaire (1936 It occurred 
in nine foxes, or 10.2 percent of the cases in which intestines were at hand. In 
seven foxes the range in number was from 1 to 18 worms: the remaining two con- 
tained 21 and 53. Apparently the low average number was not very harmful 
to the host, but the mass of worms found in two instances was of a more serious 
nature 

l’aenia P sifo mi By lal the most comm tape orn Vas , gl pisiforn 





which occurred in 51 individuals or 56.7 percent of the cases for which intestines 


were available. Although the average number was 9.6, as many as 30 or 40 
were taken from a single intestine. When present in such large numbers, the 


mass of worms could cause occlusion of the intestines by filling and blocking the 


lumen. However, all material examined was preserved in formalin (10 to 20 


percent), and the physical condition of the animals could not be determined. 
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The importance of these and other parasites was partly estimated by comparison 
ith the reported damage caused by the same or similar species infesting the dog. 
It should be mentioned that this tapeworm was the only parasite found in the 


eight foxes trapped in Harrison County. 





l'aenia ser Contrary to expectations, this tapeworm was not common in 
the foxes examined. Rabbits infested with bladderworms are of common oc- 
currence. It occured in only 5 cases (5.5 percent). Table I lists the number of 
scolices found and is somewhat misleading, since developed worms were found 


only occasionally, these being only from two to three centimeters in length, rather 








than 20 to 72 centimeters, the length of strobila reported in the dog. Large 
1umbers of scolices are to be ¢ xpected, as reproduction occurs in the larval stage 


ingest several scolices from one cyst and one rabbit may harbor many 





cysts. The frequency here indicates that this parasite is unimportant in the 


xX 1n Texas 


incylostoma spp.—Hookworms occurred in only 19 of the foxes examined. The 
greatest number found in a single case was 46, few in comparison to the number 
frequently taken from dogs in Texas. Assuming foxes and dogs are physio- 





logically comparable, indications are that hookworms are less important to foxes, 
even though small numbers of these worms, because of their bloodsucking nature, 
must have considerable deleterious effects However, the hookworms may be 
common and more serious in young pups 
To determine the percentages of Ancylostoma caninum and A. braziliense, 52 
hookworms were closely examined. Of these, 39 were A. caninum; 13 A. brazil 
( Apparently A. braziliense 1s mort mmon in foxes than in dogs, but 
caninum is by far the most common in both mammals in Texas. 
Haemonchu m \s previously mentioned, only two individuals were 
yund spicuie measurements OI he i! ind the presence of a cone, rathe1 
han flaps ering the i in the i ule indicate that the species was Haemon 
hu ? [he foxes were trapped on sheep ranches where stomach worms 
ail, and doubtless this worm was of accidental occurrence 
Spirocerca lupi.—Only one individual of S./wpi wasfound. Perhaps the worm 
is more abundant than the present investigation indicates, but apparently it is 
ttle consequence to the gray fox 
P} j LLopl ‘a rara This parasite as found in 43 ol the 112 cases. In only 


} 


12 foxes did the number of individuals exceed 10, but one fox harbored 59 speci- 
mens Che worm was most abundant in the stomach, although many specimens 
ken from the duodenum. Females totaled 142, males 49, and young of 
ndeterminable sex 23] The ratio of one male 1 three females seems to be more 
than chance relationship Because of its f equent oecurrence and occasional 
great abundance, this Physa optera 18 consi lered an important parasite of the 
gray tox However, none of the foxes from east Texas harbored the parasite. 
Eucoleus ae op! lus Only me ol these tracheal worms was found in the 1] 


tracheas available for examination. 


Pacl ysentis canicola. Of all the parasites found in the gray fox, this acantho- 


cephala was the most significant and important Percentage of occurrence in 
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cases where intestines were available was 40.0, four animals harboring 12 or more 
worms. This worm is definitely pathogenic. The head of the worm, studded 
with comparatively large hooks, was deeply embedded in the wall of the intestine 
The attached head produced conspicuous nodules on the outside of the wall of 
the intestine. This parasite may cause perforation of the intestine. 

The present helminth was tentatively identified by Lucker as Pachysentis 
canicola; this identification was later confirmed by Van Cleave. According to 
Van Cleave, this is the first record of occurrence of the genus Pachysentis on the 


North American continent. The worm is not only of unusual occurrence, but also 
it doubtless has the most serious pathological affect of all the helminths found in 


the gray fox in this investigation. 


SUMMARY 
Examination of 80 preserved viscera and 32 additional stomachs of the gray 
fox revealed 10 kinds of helminth parasites, five of which, namely, Taenia pisi- 
formis, Ancylostoma caninum, A. braziliense, Physaloptera rara, and Pachysentis 
canicola, are apparently of pathological importance. No parasites were found in 
any of the internal organs other than the stomach, intestines, and trachea 
The occurrence of the acanthocephala, Pachyse nt1 canicola, in North Ame rica 


is here reported for the first time. 
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without reference to the locality Thus, out of forty-nine specimen 


of the Green River. three have a well-marked pectoral spot and 


northernmost par of 





» spot well marked from Daggett Co., Utah, and one with 





e specimen from Daggett County has a buffy wash over the entire | 
two sper na a ithou . trac 7 l spot I ty spe 
from various lo east of the Green River in Utah and Color 
these. thirtv-two were in adult pel Thirty of these have the s 
ly two are witho Of the ei i ture imined, the spo 
y ne ( ne ) ; T ene GC the +} 





ving known distributior ties indicated by I 
Y; ner j a ect t re ' nd ted bv dots 
ppe intil the late juvenile stag U sit specimens of auripe 
ttt in brightness of « while two specimens of douttt from the Dinosaur 
n Ashley Canyon are decidedly duller than other specimens of the su 
lifferences in size or in cranial character ld t tound between doutlt 
» the author would agree with Hall and Hoffmeister (op. cit.) th 
s unaccompanied by cranial and skelet differences should not ordinaril 
eves that in this instance the wide range of the form, its relative consta 
and the existence of a geographic barr the Green River, between 
, indicate that doutti is more than a local variant and should be nominall 


graphic race 
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Specimens « ramined unless otherwi stated, al! 
collection P. c. doutti, 49, f 
7 mi. 8 Manila, 7 (Univ. Mich 


ecimens are in the Carnegie Museum 
1e following localities: Utah: Daggett Co.: Sheep Creek, 
Zool Duchesne Co Antelope Canyon, 7200 feet, 
20 mi. SE Duchesne, 6. Emery Co.: 21 mi. out of San Rafael, 2 (Mus. Vert. Zool Sevier 
Co.: I summit, 1 (Mus. Vert. Zool.); Fishlake Mts., 19 mi. SW Emery, 2. Wayne Co. 

remo! 12 mi. W Hanksville, 4; 71 SE Fruit 2: tah Co.: Green R., 15 mi. SW 





r 








200 feet, 10 mi 


Wyoming: Swe ( 1 mi. N Linwood, Utah, 1 (Univ 


P. c. auripectus, 40, from the foll ng localities: Colorado: Garfield Co.: 20 mi. N Mack, 

5. Moffat Co.: 5 bank Yan R., 4 NNW Cross Mountain, 11; ¥ pa R., 5 mi. NW 
I Doug ( 19 mi. S Rangely, 1;6 mi. NE Meeker, 

7; Grand Hogt 51 S Me 2. Utah: ¢ ( 11 N Thompsons, 2; mouth 


Florence Canvor 1306 feet. 35 m N Gres River. Sa Juan ¢ 11 mi. SE Moab. 3 


o 


Tt recent stud f the genu VW yot | Ve found bat in the [ 5 National 
Museum collection that has not been given a nam This bat is a brightly 

) scription of it was given by 
Swinhoe in 1870. The acquisition by the Museum of a specimen of M. wataset 


marked difference between 
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( a 
7 T 
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our was light yel 
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hin upper tooth 1 PM? and PM? ir t with each other; PM? not visible when 
ved externally. Contrast in size between PM?’ and PM? is striking; PM? 


ircely above the level of the cingulum on PM?, is much smaller PM; set 

visible from the outside of row, the cusp more slender and pointed than in 

PM pout three fourt its height Skull and teeth char ters more like those of M yo 
m South Africa In skulls of Mu P yniger and Myotis atasei, the latter 

I os he sm middle pre n tl I in the lower jaw, and usually 


ip 
External characte Metacarpals short, considerably shorter than forearm; third longer 
nd 5th, but 4th shorter than 5tl Nose bare of long h for a distance of about 
2.5 om tip, remainder of face well haired. Tail vertebrae extend 2.5 mm beyond 
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Measurements (in millimeters Head and body, 50.5; ear from notch, 18.0; forearm, 52.2: 
3rd metacarpal, 47.5; 5th metacarpal, 45.4; thumb, 9.5; tibia, 24.5; foot, 12.8; skull, greatest 
length, 19.5; condylobasal length, 17.2; zygomatic breadth, 11.5; interorbital constriction, 
1.5; breadth of brain case, 8.5; depth of brain case, 7.6; upper tooth row, c-m', 7.5; lows 
tooth ro n 8.2 

Rema The museum has one specimen of M. watasei Kishid hich was coll la 
Shinchiku, For Kurod A list of Japanese Mammals,’’ calls it ‘“‘Watase’s Bl 
and Orange Bat.’’ The specimen in the U. 8. National Museum corresponds well with 
that description. The general color is dark rufous orange; tips of hair and edge of ear blacl 
Swinhoe in 1863 (Proc. Zool. Soc. London for 1862, p. 357) describes this bat as follows 
‘The body of the Bat was of an orange-brown, but the wings were painted with orang 
yellow and black.’’ Swinhoe, again in 1871 (Proc. Zool. Soc. London for 1870, p. 618 


describes the bat that Iam n uming flavus as follows: ‘‘At Takow, when Bats are very scarce 





I was walking on the 5th July, 1865, under a grove of trees. One tree had large leaves and 
lilac-like flowers Close to a bunch of flowers, between some big leaves L observed a cluste 
of some roundish things which I took at first for fruit or some kind of gall-nuts. One of the 
clusters moved and I saw that they were the hea is ot Bats They were I inging he id 
downwards from the stem of a leaf in a bunch one against the other, their heads only show 

ing, their bodies being hidde by leave There were about ten of both sexes one female 
with a young one at her breast, and her breasts much swollen. Their colour was light 
yellow, the wing being variegated with orange and brow: I procured several specimens, 





and sent them to England 


Specimens examined One, the type 


U.S. National Museum, Washington, D. C 


GENERAL NOTES 
RECORDS OF MOOSE IN COLORADO 


There have been several published accounts of moose observed or killed in Colorado 
In Warren’s ‘‘The History of Colorado Mammalogy”’ (Colorado College Publs., Sci. Ser., 
vol. 12, no. 9) are two possible records, one by Drs. Coues and Yarrow, taken from their 
account on mammals in the ‘‘ Report on Geographical and Geological Explorations and Sur- 
veys West of the 100th Meridian’”’ (Zoology, vol. 5, pp. 35-129 Their statement was that 


**Remains of a moose (Alces americana), said to have been killed in South Park, Colorado, in 
1871, were observed by the expedition The statement is open to doubt; if correct, it fixes 
the southernmost limit of the species.’’ The other possible record was taken from Seton’s 
‘Life Histories of Northern Animals,’’ which quoted a letter from H. W. Skinner of Chicago 
written March 4, 1901, as follows: ‘‘In the summer of 1887 I saw a small pair of well-bleached 
Moose antlers on the dirt roof of a log cabin near the foot of Sweetwater Lake, about 15 
miles north of Dotsero, which is a station on the Denver & Rio Grande Railway, about 12 
miles east of Glenwood Springs, Colo. The cabin was at least five or six years old, perhaps 
twice asold. It was at that time owned by a man named Peal, who told me that the Moose 
was the only one known to be in that country, and was killed while with a band of Elk or 
bunch of stock, I have forgotten which 

In The Journal of Vammali ay, vol. 21 p. YO, there is an appare ntly good record of a 
moose killed in Estes Park by Milton Estes, which I secured from an article in the Library 
Bulletin, no. 6, published by the Colorado State College Library 

In his journal, Estes had written the following: ‘‘One day while hunting (between 1860 
66), the writer came upon a band of elk and with them was a large moos« He had come or 
the range from the north country and was herding with the ell Since elk were commor 
| pic ked on Mr. Moose for m) game He was a fine, large animal] 
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yung male, possibly three 
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nur yf walrus 





Mdoben rosmarus) records for New Engl g are additions to this list 
Some years ago Mr. H. N. Brooks Br Maine, found some bones while digging for 
tter’s clay in his land in Orringt« south Penobscot County, Maine. On examining 
ese bones recently, I find that the re fr 1edium-sized walrus a are: right femur, 
t nd fibula, cuboid, navicula, 1 and 2 if ( 1 five metatarsals; there are five 
mal phalange nd one other phalanx fror e of the hind limbs left astragalus and 
th metatarsal; thre caudal vertebr I t I ntified fragments Mr srook 
tes, on December 10, 1942, that the | deposit of blue [marine] clay 
g et below the to the | A t f feet of course gray clay 
it lave yt oT ( instat l t t I yu that these bones are of late 
rigil 
Through the court of t it t t the M 1 Comparat Zoology at Har 
[ am permitted t ldas I er ill with left tusk in place, dredged from 
y fank in the Gulf of M J } It mber 41087 in t mammal collec- 
s presented to the Mu by Liwel Howland.—Ratpu 8. Patmer, Dept. of 
i Y assar { ege gi epsre \ } 

NEW ENGLA COTTONTAIL IN MAIN 
Ss t is generally believed that S aqus t onalis invaded southwestern Mains 

t I t tortv veal ti t I terest 
lhe first writers to mention t! bbit M were ( 1¢ I Allen (1877, Monogr 
Am¢ Rodentia, U. 5. Geol. Su I ( p. 34 ho state that the range of 
facu Vv ! ext ‘ t rl Mi ne s¢ uthw rad No 
t { s given for this statement r do these writers list specimens from localities in 
England farther north tl \ husett A more accurate report is that of C. H 
I. (1893. Forest and Stream 10, p. 295 } ) 1 the cottontail in York County, the 


st southwesterly cor 
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In view of the relatively little work done on the smaller mammals of Maine prior to 1900, 
it is not surprising to note that G. M. Allen (1904, Occ. Pap. Boston Soc. Nat. Hist., vol. 


7, no. 3, p. 20) did not know of the animal’s existence in Maine, although he records it as 
‘North to Webster’? in New Hampshire. This is about forty miles due west of southern 
York County, Maine. Nelson (1909, N. Amer. Fauna, no. 29, p. 196) states that the cotton- 
tail occurs in ‘‘extreme southwestern Maine” and so indicated on his distributional map on 
the same page, which later writers such as Seton have followed. Severaid, in his bulletin 
on the snowshoe hare, published by the Maine Department of Inalnd Fisheries and Game, 
says (1942, p. 11) that the cottontail ranges from Androscoggin County southward in Maine 

The only account of the gradual spread of this animal in Maine is that of Norton (1930, 
Proc. Portland Soc. Nat. History, vol. 4, no. 1, p. 81 From this paper, plus additional in- 
formation in the writer’s correspondence files, the following appears to be a fairly accurate 
picture of the situation 

The cottontail had crossed York and reached Cumberland County by 1914, for it was 
first taken at about that time in Buxton, York County, and Scarboro, Westbrook, and 
Gorham, Cumberland County In the last mentioned towa, on November 11, 1918, E. C 


4.5. Pope collected a specimen that is now in the Bowdoin College collection. Norton 





reports the species as common along the shore to Cape Elizabeth, Cumberland County, by 
1914. It reached Falmouth in 1917 and had advanced to Freeport by 1927. Tracks, pre- 





s, were seen by Norton on Rages 1 Island in eastern Casco Bay on 


March 12, 1926. He suggests that the animal may have reached the island by way of the 
ice during particularly cold winters about a decade earlier 

The cottontail has advanced farther along the coast than inland, possibly because suit- 
ible conditions exist on the islands and it could have taken a fairly direct route going from 
yne islar nother. I have a reliable report of it west of the town of Brunswick in the 
fall of 1933, while it was not known to the gunners with whom I hunted hares in Brunswic} 
proper in the winter of 1932-33 In July 1942, I was told by residents of Gurnet, on the coast 


a short distance from Brunswick, that only the “‘cooney”’ exists there now whereas formerly 
they had only snowshoe hares. ‘‘Cooney’’ and ‘“‘brown rabbit’’ are hunters’ names for the 
cottontail A favorite sport of the boys about the shores and islands of Casco Bay is hunt- 
ing cottontails in the winter with .22 rifles and they often get several in a day. 

The ‘‘ecooney’’ reached Sagadahoc County probably at least five years prior to 1942, by 
crossing the Androscoggin River at Brunswick and elsewher It appears to be absent ir 
this county a few miles north of Topshan My farthest inland reports are for Windham 
Standish and Gray, north of Portland in Cumberland County, where it was reported 
ple ntiful in 1942 

There appear to be several factors that give the advantage to the rabbit over the har 
The cottontail thrives in the half-shade of clearings and woodland borders, which are un- 


suited to the har For miles around Portland, particularly to the westward, the fuel situa- 
tion has brought about great inroads on accessibl yoodlots in recent years While this 
suitable cover for hares was being removed, hunting increased greatly There were con 
paratively few people who hunted snowshoe hares fifteen or twenty years ago, but in the 
last decade, with good dogs and automobiles, every cover is exhausted The hare cannot 
escape the hunters by going down a hole as does the cottontai For these reasons, the har 
has been scarce around Portland and vicinity since at least 1937 

As is usually the case when a species becomes scarce, the hunters are inclined to blam« 
the decline on other than human agencies, direct or otherwis¢ There are persons wh« 
maintain that the cottontail destroys young hares, while others simply declare that th 
‘ecooney”’ has driven out the larger species | ome meal yet unknown 


The writer has no data on cottontails in northwestern Cumberland County, where they 
doubtless exist, nor for Oxford County vhich joins tl New Hampshire border Zoolog- 
ists in the future would do a service by recording the spread of the ‘‘cooney”’ and noting th 
comparative status of the har Hunters are well aware of ‘‘coonies’’ when they app 


i! new district, since this species has the annoying habit of seeking safety in holes whe! 
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pursued by a hound.—Ratpu S. PALMER 


New York. 
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PIPISTRELLUS SUBFLAVUS OBSCUI IN WEST VIRGINIA 
This is to record the presence of the New York pigmy bat, Pipistrellus subflavus obscurus, 
in West Virginia An adult male, number 87, in my collection, was shot October 6, 1942, 
five miles south of Morgantown, West Virgini Identification of this specimen was veri- 


fied Doutt. C Mu 


l rigin 


West \ 


Kenneth yal 


rne 


by Mr. J 
1 subsequent re¢ 


in xamination of ama 


from Cornwall’s Cave, Preston County 


ner, Jr. and deposited in the Carnegie Museum 
obscurus. Apparently this is the first publis! 

W. Gene Frum, Morgantown, West Virginic 
COTTON RAT IN LOWE! 


November 27 
caught in the 
of the 


1942 


rden 


two sper 


ne 


ga 





Se Forest. in 


ward 


Virginia North Carolina boundary It ) 
dense thicket of neglected multiflor se bushe 
several well established runways 


Ordinary rat traps were at once set in the 
f 


field 


mens had been caught ir 


found in a swampy 


Specimens were sent to Dr. H. H. T. Ja yI 
ington, D. C., who identified the nd wrote 4 
Virginia, with the exception of sp ‘ 
Carolina state line in Mecklinburg Count , 
22 l, p. 91, 1941 

Early in January 1943, three spe: eC] 
field half a mile south of the | lquart [r 


| grass and weeds 


s not in standing water s globul n { 
outside, much finer withir n out 8 incl 
t was picked up, but it s much too lar | 
1 was approached | distinct Sigmod 
On February 2 and 3. f sp nens W 
ters In this field is dense thicket 
y in diamet t the | ( litt | 
eeds, leads from this thicket about 100 
t litch is vell trodden runw Seve 
burr to tl yutside, or to tl it 
had interfered with the runw had been neat 
the pieces being left in, o1 the le the r 
Recently num ( plac that suld s 
ted and searched, but without succes rt 
es described above may have been established 
t beginning in Octob 40. ¢t vrit } 
t ocatior thout catching Sig } Oo 
easil t med 
ndicating tl the 
he largest sp nen t 
t tail, 102; hind foot, 34 


ntained four fetuses that 





Mr. Doutt 


n, Pitts! 
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Pennsylvania 
ibeled P. s. subflavus, taken 
25, 1942, by Frank E 
as found it referable to P 
cord of this bat from West Virginia. 


irgh 


number 50) | 


irginia, January Con- 


bv the 


writer, h 


PIEDMONT VIRGINIA 

tton rat (Sigm hispidus hispidus) were 
ise that is now the headquarters building 
k County, about five miles north of the 


ind that these rodents had their home in a 

here tl had at least two burrows and 
rose thicket and also in runways that were 
the headquarters In two weeks 19 speci- 
of the U.S. Fish and Wildlife Service, Wash- 
hat the vere the first to be reported fron 


ir the North 


itton ne 


ported in the Jour? VUammalogy (vol 
taken in tall grass and weeds in a sv ampy 
this lac surtace nest a found in the 
light] bove the surrounding soil so that it 
orm, composed of grass blades, coarse on the 
in diameter There were no rats in it when 
the nest of ther of our rodents 
ght i ld one-half mile west of the head 
neysuckl Lo era jap a), about ten 
A shallow ditch, overgrown with grass 
rds to a small strear In the bottom of 
ul s were also found in the thicket, lead- 
| I iny places honeysuckle stems that 
cut into lengths of from one to two inches 
m to | uitable for Sigmodon have bee1 
ere are some indications that the four colon- 
recent Foremost among these is the fact 
trapped inte! ely at several times, in two 
l Lv ort the runways I find Sig- 
been caught in daylight hours as at 

urn 


length of 285 millime- 
A female caught Nov 27 


The 


small embryos 


in total length skin of the tail is 
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ng t B. Lewts, S 
i { NT 
0 J t t t B hr gs 
‘ ; + ; | ; | B log ] Stat 
MI ‘ | r ’ g r ? rt 
‘ | . ] < . hil lamander nder ] 
Rot ' +} ] ] r , t section of second- 
- tu 500 Alt igh traps were s ‘ 
; ; , stu f th smal - 
' { ! S ynatrost } ( 
} 


re] t t Virg but isly found in the Moun- 
Vr CoH ] J irnished the writ t | 
the Vir Coop W Research Unit. Meas- 
' ‘ ‘ ‘ ee ‘ +, heed the shrews wer 
} [ | rt 7 I vt > 48 gms Fe ] 
I t tivity for thr i g h time they fed freel 
ct re | tographed, and had t ! rt and breathing rates measur 
tht cardio-vibrometer.’’ Onthe third d both died rather abrupt 
t t t ( t 1 both s 1 int parts were preserved. The 
vrit t to Dr. R gt Kellog the U.S. Nat | Museum for verif g 





t identif { EB uae P. Od Dep ne a é f f Georgia, Ather 


In t Nov ber 1940 issu f the Journal of Mammalogy, A. R. Shadle discusses tl 


ise of road-killed anin by wild rodents forfood. Many other writers have discussed tl 
illing of mammal tomobiles. An interesting illustration of the effect of a ro 
ul | ‘ t rth r of the Grand Car I the summer of 1935 
Chipmut pr bly J 17 orsal ther nd brown mantled ground squirr 
Cite later itera I regular practi f sunning themselves along the opet 
road during the chilly mornings and lat ternoor During the day they would f 


insects and those of their owr t had been killed by passing cars In turn n 
them were killed they wer the to ve either t rmth or the food. In tur 
covotes (Car latrans mear? ere often seen eating tl dead rodents. One well knowr 


pegieggea’’ coyote, know! ‘Limpy”’, fed regularly) lor tl road and appeared t 





depend on tl food sour Kaibab squirrel Sc rthbaber and mule deer (O 





eus hemionus hemior vel ) killed by cars, but as far as could be determined t} 
was while crossing and not whi sunning « { ling hipmunks, mantled gr 
squirre I t ] used tl ron howey I t ppeared to be a necess 


Che shrew-mol Vew } nb Baird s tl I t and most primitive of tl 
American moles and the only representative of its su r t western hemispher 
It is confined to t humid istal Pacif | rom southern British Columbia to centr 


Californ ind until recent litt v now? : Papers | Lord (Proc. Zoo ~ 


London, 1864, pp. 161-16 h \ ( 61+ 1929), and a few scatters 
references in more general rks are confined to studies of the burt system and to the t 

of locality in which the animal has been four More recent! the studies by Dalquest 
Jou Mamr 22, D 170-17 194] ind ¢ Dal est I UOrecutt Amer. Midl. Nat 
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The animal was killed after two wee 
itud ; t 


with the forefeet tl 


rust out la 


ilm turned post riorly 


L OF MAM 


wit 


MALOGY 


ration. At death it assumed a molelik 
h the medial (pollex) side down and th 


hor the animal can bring its forelegs so far underneat 
the body as to place the palms t upon the ground; indeed, it is this ability that give 
Ne ytrich greater agility tl Talpa, Scapa Scalopus or other true moles.—CHARI 
A. Reep, M in Vertebrate Zoolog ty of ¢ fornia. Berkeley. Califo 
NOTES ON THE TEMPERAMENT OF THE NEW YORK WEASEI 
Many time I hs be told that the weasel (M ela noveboracens noveborace 

Emmons) is the most ferocious and aggressive « ll our predatory marnmals, but I did no 
fully realize the significance of this statement until the fall of 1940, when, while collectin 
beetles in a woods near my home at Cincinnati, Ohio, my companion and I were attract 

by an animal as it dashed into a hollow log with such speed that we mistook it for a chip 


in the confusing debris of the 








n forest floor We at once took up pounding at opposit 
ends of the log in an effort to capture the supposed ground squirrel. We had scarcely 
begun, when the infuriated little beast dashed madly from its 1etreat, teeth bared for actio 
}efore a capture could be executed, it was chewing and clawing at my companion’s hand, 
I rushed to his assistance and, grabbing tl ni l by tl ck, was forced to pry its teetl 
from his bleeding hand. I had no sooner freed my companion, than I realized I had 
double hand full of troubl My would-be captive seen to have more control of the 
situation than I, chewing and clawing in a most determined manner. The only reaso 
did not free the animal was because it would not cooperate By the time the weasel w 
subdued (30 minutes later, with the help of a small club and both of my feet) my hands wer 
sorry sight indeed I ha never witnessed, or been the victim of more remarkab] 
exhibit of ferocious aggressiveness and stamina 
Not long after the foregoing incident the writer’s brother, Jack Oehler, brought in n 
male weasel and the following account of its captur While returning from a wi in tl 
woods he came upon tl imal in a small clearing. Seeing a chance to procurt Ss} 
men, he continued his journey home, returning with a baited rat tray Finding tl . 
s he had left it, he placed the trap sever rds m his qu und waited f 
of the animal. The bold little rogue, without a mo hesitation, set off the trap, n 
rowly escaping capture nd carried off the bait rhe tray s again baited and set fu 
vi of the weas W h had moved off onl te ‘ds with its prize Che braz lit 
animal approached t tr n which it had narrow! scaped death onl f I 
prior, with an even more confident attitude than befor A moment later it wa pt 
It was brought to me some 15 minutes later, still in the trap ery much al New 
less to sa I mac sure ft unimal was d it re I ving om the tra E 
Oen_eR, 802 Delhi A Cincinna O} 
OM . FOODS g M ER 
Each fall large numbers of lk hoppers (Cicade eroglyphre concentrat t 
grove of Lombardy and Carolina poplars and willows surrounding the old ““P Ran 
headquarters buildings at the south end of the Malheur National Wildlife Refuge, Burns 
Oregon. Ona number of occasions, in the fall of 1941 le deer (Odocoileus h. | 
singly and/or in small groups, were noted feeding among the of fallen leaves, and 
ing t! short law! grass ithe trur S « the OVE entior 1 tres Clos Ser t 
revealed that the deer ws eeding on the leaf hopp« yncentrated in th on tl 
grass, and on the bark of the tre« Large clusters of the hopper ere to be ind et 
every furrow int bark of t e trees During tl vening November 24 it 
noted feeding at one tin yn these insects t » Rar v | 15 we ybs ed 
ing simultaneously around the base of one large tre 
At the time of this unusual feeding activity, the de« yparently were in good t 
and there was plenty of the usual feeds in the immediat init It was thoug ul 
perhaps the insects satisfied a craving of some sort or that t leer had accidentally de 
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ped a taste for these insects 


As a conjecture it w 
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is thought that the physiological changes 








oT 
occurring in the animals at this season might part] xplain the queer appetit¢ However, 
does, bucks, and fawns were recorded feeding on the hoppers, making it appear improbable 
that the rutting season activities enter to the pictur 
Perhaps deer feed on insects at times than is suspected. Joseph 8S. Dixon (A 
Study of the Life Histor nd Food Habits of M Deer in Califorr California Fish and 
G 0, p. 117) states that he g rnant deer a grasshopper and that she chewed 
t hile and then swallowed it. Tl leer at th grasshoppers and green katydids but 
preferred grasshoppers. Dixon decid H : ypetite must have been due to her 
regnant conditior 
Ir. Winl Hend1 Ss, gover! é t the Mal r Refuge, reported that whil« 
g in the Mur ( A re rego! I immer he observed mule deer eating 
In Oct r 1938, the writer had tl t ty to obs nother deer feeding incident 
that appeared isu At that time deez e noted feeding in the Knox Spring Field 
Unit tl Malhe rR tuge nti lr oT sf estail Hippuri vulgar 
Chis plar present lense patcl I nings he stands of Scirpus acutus 
Aft nsiderable dry weat! these openings out leaving the plants exposed to the 
The mals ] 1 the loose peaty s : tensiv s in getting at the 
tory part + 1 ot ( \ Q 1 E Valh, Vat onal Wildlif. 
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IN ( MI 
( has 1 ved little mention in the litera- 
efer t nch holes in the ears or to clip toes accord- 
t } r. Seot J Mamn vol. 23, p. 339 
yI es] lly on the northern white-footed 
the prairie deer mouse, Peromyscus man 
tl t g his method a further test incidental 
D ul on the Tama, Iowa, Indian 
t | ng I tion of large numbers of 
mportal t r immature ticks and to gain 
n | g vements, and population 
‘ both of which are commonly used for the 
I tags t irnished us by Scott and 
tl t Chis latter tag was a No. 1, style 
B g Compal The |] er tags proved 
s the re easier to apply and fewer wert 
ti t basal central portion of the pinna of 
ti nd subheli 
T) r 4 totals ? 656 northern white-footed 
1 2 har st m Reithrodontomys megalot S 
2 jumping mit Zap I house mouse (Mu 
Only ti vhit ted1 vielded data of any signif- 
re tur Our records ft Peromyscus list 580 
¢ t | ¢ i that a tag was posi- 
90 d ith ar rage o 8 days for the 580 
til nter between date of tagging and date of last 
been great yr Many individuals if traps had been 
thos it the primarily entomological objectives 
throug ng the traps from 1 to 45 days after a 
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capture, or on an average of about three weel Che distances between old and new trap 
lines were usually greater than tl listances ross th rage home range of the mi 
Animals recaptured after 45 days obviousl lt ed fror ld to new trap lines 

Only 21 tag ! l it been lost, and 4 tags that sec ly to « off the 
nimals’ ears were replaced by 1 é A mouse having ( nd one that s 
removed fror trap that 1 previous] ight rt tagged mouse on several s s- 
sive occasion I idged to | lost their tag 

In our opinion, the effe ss wit I é tagging of the northern white-footed 
mouse can be carried on depends largely upon the position of the attached tag. If it is 
ipplied deeply enough at the base of r, it will not only be more firmly held but will 
ilso be less likely to cause the ear to droop.—Gatnes W. Eppy anp C. R. Joyce, Depi 
of Zoology and Entomology, Iowa State College, Ames, Io 

PEROMYS‘ IMPALED ON OPUNTIA 

On the afterncon of November 26, 1942, while crossing an old field about two and a half 
miles east of Gainesville, Alachua Co., Florida, I noticed a mouse lying on the ground 
When I reached down to pick it up, I found that it was a specimen of Peromys« a 
that had become impaled on a spine of a procumbent prickly pear (Opuntia sp The 
mouse was held to the plant by one spine that was imbedded to a depth of about a quarté 
of an inch in the dorso-lumbar region a little to the right of the spinal column. Superficia 


examination showed the pelage to be unruffled and when the mouse was skinn 


injury was found except in this region, where there had been some local hemorrhage 


it does not seem that a wound of this sort would be fatal, there was no other evident c 
of death. Itis probable that the mouse impaled itself and that death resulted from shoc] 


exposure to the sun I do not believe that the mouse had been dead for more than 


time The night before had been cool, but the day was warm and sunny The 








sd no sign < 


While 


l 


body of the 
mouse was cold, but, although it was exposed directly to the rays of the sun, the skin had not 


yet st irted to slip, and the ants had apparently just discovered it, for only a few wer rawl- 
ing over the body, and they had not damaged the sk: The specimen was female an 
contained three embryos 25 mm. in lengtl 

The prickly pear (Opuntia sp.) is widespread but not particularly abundant in the fi 
where the specimen was four i and there are several rather large clusters of live oa 4] 

i8 virginiana and scattered patches of saw palmetto Serenoa repen Mos: of the fiel 
however, supports only a thin growth of grasses. Burrows of the gopher tortoise (Gop/ 
polyphemu are quite commor Ouive B. Gorn, Department of Biolog Uy 
Florida, Gainesville, Flo 

SWIMMIN(‘ J {PING MOT 

Recent contributions to the Journal of Man tlogy have recorded observations s 
mammals in the act of swimming. This type of behavior has apparently sel 
recorded in the literature and actual observations are of considerable interest to student 
of ecology and distributior William B. Davis (The Recent Mammals of Idaho, 1939, p. 334 
offers circumstantial evidence of swimming in the genus Zap As I have been unable t 
find other mention of swimming in this group of rodents, the following comments ap 


pe rtinent 


In August 1941, as Alfred k. Preble and myself were standing near the shor 
Pond, three miles southeast of Center Ossipee, New Hampshire, we were sudden] 
to see a Jumping mouse swimming rather rapidly le ler, toward another po 
shore 30 or 40 feet awa’ As it passed by, silvery reflections caused by bubbl 
hering to the body pelage were noted. Both fore and hind feet vigorously) 


in no way to the animal’s movements 


The incident h ippen¢ dso rapidly that it was not possible to estimate accurat 
beneath the surface the animal remained, although it probably was less tl 


Neither was it possible to determine the genus involved. I had previously mad: 


in the swimming movements, but the long tail was trailing limply behind and co 


a 


1 


mamma 
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ns of only Zapus hudsonius hudsonius. 


thick growth of alders interspersed 








I than the woodland-loving Napaeo- 

1 cause of this animal’s presence in the water! be attributed directly to the activi- 

es of a dog that proceeded to investigate the shore of the lake immediately on our arrival. 

ous yubtless cut off from its us thod of 1 d to enter the 

ter Che fact of submerged swimming and t necessit th lends some 

r to the belief that ar juat enviro! t not an unus l or fter all for this 
ent.—NorM 4 PREI Biology Departme hland College, Ashland, Ohi 

NOTES ON THI ITTI } POCKETED BAT 


In view of the paucity of literature relating to the Tadar 





‘ la femorosacca (Merriam), it 

. saht desire to pl the following notes on record. Observations were made on 

lony of some 50-60 of these bats located ir crev in the side of a cliff, on the south- 

t facing slope, in Palm Canyon, Borego Valley, San Diego Co., Calif., March 17, 1940 

lhe first bats left the col ut 6:15 p.m.; others followed in two’s and three’s for another 

half hour. The last individual to flight at approximately 6:45 p.m. The bats 
lropped from four to five feet before taking wing. In falling, their wings were held partly 

ind they fell over on one side before obtaining sufficient momentum. After getting 

nto full flight they flew in a wide arc over the opposite rim of the canyon, and circled high 
the cliffs on both sides of the canyon. They were not observed to go down to drink 

from the stream below. Their actual flight appeared to be a rapid complete wing beat, un- 

the fluttering « tis and Corynorhinu 

aos botoonmenl 1t deal during the day. Their squeak is similar to, although some 


at louder than, that of other bats. When first taking flight, they uttered a shrill, sharp 


gh-pitched, chattering call Chis was repeated w ile in flight 
The odor of the pox ted bat is similar to that of the Mexican free-tailed bat, but not 
wite so strong This may have been due to the open condition of the location of the 


Wings and hard parts of insects wer n the fresh droppings Puiuiep H 


1e American bats of the genera Myotis and 
onyx”’ (Bull. U. 8. Nat. Mus., no. 144, pp. 164-174), Miller and Allen indicate on their 





p. 165) that the subspecies melanorhtr occurs widely in western Texas. This dis- 
ibution is based largely on assumption as they had available from Texas a single skull 
lerlingua Creek in Brewster County 
Specimens at hand, two skins with skulls, in the Kenneth E. Stager collection, from 
ort Davis, Jeff Davis County, and three skins and skulls in the Texas Cooperative Wild- 
fe Collection from a locality 16 miles itheast of Van Horn, Culberson County, clearly 
te that the race occurring in Trans-Pecos T« Xas 18 ibulatus and not the richly-colored 
elanorhinus. The specimens under discussion are pale flaxen in color and hardly dis- 
guishable in this respect from Pip perus maximus 
Other than the skull from Terlingua Cr the five specimens listed above constitute 
ynly records of Myotti thulatus for Te f which the writer is awaré Apparently, 


necies is rare and local in distribution, as several collectors working in western Texas 
failed to take it W. B. Davi Department « h and Game 


, College Station, Texas. 


ADDITIONA RECORD OF THE EASTERN 10 IN WEST VIRGINIA 


Of the three species f moles know t 


LOW! r in West Virginia, Scalopus aquaticus 
L.) is the least known Parascaloy brewe Bachman) has been reported 


practically all regions except the southern portion of the state, and Condylura cristata 


; known to inhabit marshes and bogs in the eastern and northern regions 
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One of the first records of Scalopu 
(USNM 67599) by R 


This ars to be the only published 


aAppe 





OF 


for West Virginia 
S. Matthews on July 1, 
record (Kellogg 
for this species in West Virginia 


MAMMALOGY 


was the collection of a male anir 





1895, at Berkeley Springs, Morgan County 
U. 8. Nat. Mus., vol. 84, 


gg, Proc 
and until 1941 it was the only West \ 





Pp he National Mu im 
| 10, 1940, the writer collected an eastern mole at Moorefield, Hardy County 
The specimen was deposited in the U. 8. Fis! 1 Wildlife Service Collection A second 
specimen was collected on September 10, 1942, and a third on March 28, 1943, bothat 
Moorefi Id 
The eastern mole is probably not as rare in West Virginia as the number of published 
I rds of its occurrence indica In fact, it might be re common in some counties in 
the eastern panhandle than Parascalop Subsequent collecting will probably reveal its 


outheastern 


counties as 


BOOK 


Yerkes, Robert M. 1943 


versity Press New Haven 


CHIMPANZEI 


Conn $5.00 


Professor Robert M. Yerkes ranks with P 
i founder of the study of comparativ« 
planned financed organized and directe 


ratories with branches at New | 


cilities for 


} many 
is subject 
J 

| essor Yerkes is a strong propone1 
with individual research In order to imp! 
dents and Y tes work togethe In ac 
records be kept systematically ir rake 
rdministratior 

Two other pi neiple have served guia 
pecimens ol animals be selected whic! 


that those organisms, e.g. primates or 


kinds of inv 





Witson. Moorefield 


REVIEW 


\ LaBo1 Y COLONY 321 pp Yale UI 
ker, Jennings, Holmes, Thorndike and others 
psychology (behavior) in America. He has 
the Yale I oratories of Primate Biology 
en, { nectk ind Orange Park, Florida 
stigatior in which the chimpanzees are us 
I tive roup research as contrasted tl 
ent this ide he insists that his selected st 
iti I equ nilitantly that pern f 
hy | q ‘ ed vr nve tig ata 1 
tne I the ithor of the book: (1) That 
to the problem to be solved, and (2 


ly related phylogenetically to ma 


are most likely to yield, when studied, da f significance to the understanding of humar 
hehavi 

Chimpar written record of results of putting into operation these and othe 
trolling ides Professor Yerkes states in the Preface tl} he | written the book out 
his pe nal experience and “from the published reports or laboratory records of my 1 
searcl ociates and students * The book ccording to the author, is neithe 
general account of knowledge of chimpanzees’”’ nor is it ‘“‘an epitome of studies made 
the Yale Laboratories of Primate Biology during my directorship 

The view point of the book is centered and consistently held on the chimpanze The 
reader is never allowed to forget that the chimpanzee is the ubject of study whil the 
particular topic may be social behavior, learning, or sensory capacitie The organism is 
held in the foreground of perspective The subjec ire only 


popul itl 


subjects are not so many animals but Pan, 


The extensive and rich information of the 
1, Pp 


I rol wue 


parts between t 
Idea 


Part I 


“pervant Is 


“General Desc ription”’ depicts 


with the problems of adapting it to laboratory condit 


‘*eood 


of the temperaments of chimpanzee 5 


individuals retain their identity 


ind bad,”’ and of social 





through a great 
Frat ind Mir wr Josie, Nana and Don 
ok—Chimpanzee—is arranged in three n 
ence nd the Epilogue—‘‘The Story o 
ie chin panze n its native habitat and de ls 
ons Intimate descriptions are given 


| behavior and relation- 
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g Continuous records covering many years enables Pri write authori 
t ely on t life cycle and sex differences in chimpanze« il descriptions 
} re unus ] well documented | the 1 f ‘ more d iled and intensive 
r f the ce ral andr ect f the 
| ‘ II Miantali+ re ¢ . + } } ] } he . c p a of 
I bject ay The ne ( ter (1 V le l b r or intelligene: 
T following ’ ] minis , for +} ps chologist, a prin 
lir f the | I l he ) categt g 1) Maturation and 
4 ndit g l l r { learning, invol ¢ suggestion 
I tuitic 5) ideat 1] ng. Chapt [X 1 X deal respec ely with 
‘ f es or} ; t } } ] 1 r¢ nd « mi li These 
cts | long presented great difficulties t stigat nimal behavior and of 
functio1 The re wchieved by P: 5 ' hie seensliates on thoes 
problems dé tr " t dvantage . | 7 at least one laboratory organization 
nlanned for the effective . ft al panzer biteat 
P IT] Car I { lling con ned wi chimpanzee husbandry The topics 
ng, feeding, | rearing l ( l. Thos yns responsible for 
re of chin I s be tl pet I logical ler laboratory specimens will find 
tio fg Lu rofe Yerke I resenting his solutions to so 
practical problems, | nderst l he 1 l yr normal, healt ubjects for 
é rch purpos¢ Thi especially impor laboratory monkeys and apes 
( panzee: A I y! Co gl n une lled account of one of the great apes 
[r ition the bo be ust t tensive supporting literature. The sub 
f lealt with by Prof r Yerke els log natomy, anthropology, physi 
medicine al psy< log The s nd ¢t nology will make the book both 
ing and understandable t large li R. Carpenter 
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life Conf., Washington, D. C., pp. 62-66. 1943 

LinHArRES, Herminio. Transmissio de imunidade antiamarilica da mie aos filhos, em 
camondongos. Mem. Inst. Oswaldo Cruz, Rio de Janeiro, vol. 38, fase. 2, pp 
187-200. April, 1943 White mice 
Inoculacéio de virus amarilico em gatos jovens. Mem. Inst. Oswaldo Cruz, Rio 
de Janeiro, vol. 38, no. 2, pp. 201-207. April, 1943 
Suscetibilidade de camondongos ao virus amarilico adminstrado por vias extra- 
neurais. Mem. Inst. Oswaldo Cruz, Rio de Janeiro, vol. 38, no. 2, pp. 209-224 
April, 1943 

Loratin, IvAN A. Fossil man in the vicinity of Los Angeles, California. Proc. 6th Pacifi 
Sci. Congr., Berkeley, vol. 4, pp. 177-181, fig. 1, 1940 

Lowery, Georce H., Jr. Check-list of the mammals of Louisiana and adjacent waters 
Occas. Papers Mus. Zool., Louisiana State Univ., Baton Rouge, no. 13, pp. 213- 
257, figs. 5. November 22, 1943. (New: Blarina brevicauda minima, Myotis 
austroriparius gatesi, Procyon lotor megalodous, Tamias striatus pipilans.) 


Luera, Francis X. The million dollar rat. [linois Conservation, Springfield, vol. 8, no. 
3, pp. 10-11, illus. Fall issue, 1943 
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Matoney, Atice Bay. Fur brigade to the Bonaventura. John Work’s California expedi- 
tion of 1832-33 for the Hudson’s Bay Company. California Hist. Soc. Quart., 
San Francisco, vol. 22, no. 3, pp. 193-222, map. September, 1943. (Records of 
mammals killed on trip. 

Marcy, Donatp. Night life of the bush baby. Animal Kingdom, New York, vol. 46, no. 
5, pp. 99 103, illus September October, 1943 

MarRKLEY, Merwe H., and Cnaas. F. Bassetrr. Habits of captive marten. Amer. Fur 


sreeder, Duluth, vol. 16, no. 3, pp. 26, 28, 30, fig., September, 1943; vol. 16, no. 
1, pp. 22, 24, October, 1943; vol. 16, no. 5, pp. 42-46. November, 1943 


M{aurice], H.G. The badger. Jour. Soc. Preservation Fauna Empire, Hertford, n. s., 
pt. 47, pp. 26-27. August, 1943 In England 
McKeown, Kerra Vertebrates captured by Australian spiders. Proc. Roy. Zool. 


Soc. New South Wales, Sydney, 1942-43, pp. 17-30, illus August 25, 1943. (In- 
cludes mice and bats 

Miitmore, B. K Harborage of Rattu ‘attus alexandrinus I S. Publ. Health tepts., 
vol. 58, no. 41 pp 1507-1509 October 8, 1943 


Mour. Cart O Illinois furbearer distribution and income Bull. Illinois Nat. Hist. 





Surv., Urbana, vol. 22, art. 7, pp. 505-537, figs. 26 pl iE September, 1943 
Morrna-AnumaDA, J. B., and O. Ortas. Mecanismo de la proliferacién glandular en el 

endometrio de la nutria (Myocastor—M yopotamus—coypu tev. Soc. Argen- 

tina Biol., Buenos Aires, vol. 18, no. 4, pp. 321-325, figs. 12. July, 1942 
Mou.rurop, Puttip Newson. [Obituary of 1911-1943. Explorer, Cleveland, no. 76, pp 
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Mumrorp, E. P. The present status of studies of faunal distribution with reference to 


oceanic islands. Proc. 6th Pacific Sci. Congr., Berkeley, vol. 4, pp. 241-248. 
1940 

Mur! JOANNI Mareo and Sheba Nature Mag... Washington. D. C vol. 36, no. 10, 
yp. 542-543, illus. December, 1943. (Coyots 

Naa! WerRNER O. How big is a ’coon Missouri Conservationist, Jefferson City, vol. 

I 7. pp. 6-7, illus October, 1943 

I Grace Le! Kennicott in the Nort] Beaver, Winnipeg, outfit 274, pp. 28-32, 
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O’Connor, Jac! Moose on the skylir Field and Stream, New York, vol. 48, no. 5, pp 
32-33, 68. September, 1943 

Oy Tue Ear 01 The preservation of the existing fauna of Great Britain in a wild 
state after the war Proc. Roy. Inst., London, vol. 32, pt. 1, pp. 1-9. 1942 

OrMoN C1) Saving meat Field and Stream. New York, vol. 48, no. 6 pp. 30-31, 
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O ‘ WILFRED H New habitat group of gibbons installed in hall of Asiatic mammals. 
Field Mus. News, Chicago, vol. 14, no. 11 pp 1-2 November, 1943 

PAR Barry ( Problems resulting from creation of refuges for big game. Trans. 8th 
N. Amer. Wildlife Conf... Washington, D. C pp. 339-346 1943 

Parry. Euste A Early terrors of the deep Nature Mag., Washington, D. C., vol. 36, 
no. 9, pp. 487-490, 500, illus November, 1943 Real and imaginary sea 


animals 
P ovsky. E. N.. and A. F. CHESKIs Susceptibility of the domestic pig to Central Asi- 
atic tick relapsing fever spirochaete Comptes Rendus (Doklady) Acad. Sci. 


URSS, Moscou, vol. 38, no. 1, pp. 55-56. January 10, 1943 


PEATTIE, DoNALD CuLross. The nature of things. Audubon Mag., Harrisburg, sec. 1, 
vol. 43, no. 5 pp 435-438. illus Se pt mber—-October, 1941 Roosevelt elk.) 
America’s greatest host. Nat. Hist., New York, vol. 52, no. 3, pp. 112-114, illus. 
October, 1943. (American bison 


Peck, ALLEN 8S. Wildlife management on public lands an opportunity, not a problem. 
Trans. 8th N. Amer. Wildlife Conf., Washington, D. C., pp. 67-72. 1948. 
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vol. 45, no. 4, pp. 215-221, illus. July-August, 194 
rels, and deer mice 
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Certain rec 


Price, W 


changes in south Texas, 


Many facts await discovery 


Comptes Rendus (Doklady 


an Indian Service contribution to the war 


with considerations of probable causes. 


perhaps 
Audubon Mag., New York, 
(Opossum, raccoon, 


3. squir- 


Acad. Sci 
larch 20, 1943. 
Trans. 


yp. 110-117. 1943 
cent geological and 
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Acad. Sci., Houston, vol. 26, pp. 138-156, figs. 2. 1943 Spreading of range 
armadillo, coati, coyote, jackrabbit and prairie dog 

RANDLE, ALLAN ( telationship of predatory control and big-game problem areas 
Trans. 8th N. Amer. Wildlife Conf., Washington, D. C., pp. 329-333. 1943 

Rasmussen, D. I. Experimental beaver transplanting in Utah. Trans. 8th N. Amer 
Wildlife Conf., Washington, D. C., pp. 311-318. 1943 

Rasmussen, D. I., and Evererr R. Doman. Census methods and their application in th 





management of mule dee1 Trans. 8th N. Amer. Wildlife Conf., Washingtor 
> €> pp. 369-380 1943 

Recorps, Ratew H. Wildlife on the T-5 and Spade ranch Chronicles Oklahor 
Oklahoma City, vol. 21, no. 3, pp. 280-299. September, 1943 

Riese, WALTHER. Structure and function of the brain of the new-born bear ([ Le 
L Rev. Canadienne Biol., Montreal, vol no. 2, pp. 157-170, figs. 2. Fel 
ruary, 1942 
The principle of integratio1 Its history and its natur« Jour. Ne 
Mental Disease, Chicago, vol. 96, no. 3, pp. 296-312. September, 1942 
The principle of evolution of nervous functior Jour. Nervous and Mental Dis 
ease, Chicago, vol. 98, no. 3, pp. 255-266. September, 1943 

Rua, A. Supsa, and 8. HrriyaANNarya Contributions to our knowledge of the anat 
Lemuroid Part VI. Digestive system of Lor ludekkerian Hal | 
Jour. Mysore Univ., n.s., sect. B, vol. 3, no pp. 171-194, figs. 15. March, 1943 

Sampson, ArtuurR. To the fur breeders of the United States National Fur News, Det 
vol. 15, me ¥, pp 12-13, 23 October, 1943 

SANDERSON, IvAN ‘I Rima, the capoo Nature Mag., Washington, D. ( \ 6 
9, pp. 456-460, 500, illus. Novemb 1943 A pet capybara 

ScHILLING, | \ Regulate wildlife management areas on the national fores in ti 
south and southeast. Trans. 8th N. Amer. Wildlife Conf., Washingt D. ( 
pp. 102-109 1943 

Scumipt, Kart P. What is a naturalist A study in natural histor) Chicag é 
6, no. 3, pp. 51-63, illus November, 1943 

Scumipt, Rex Gary. Live-trapping and restocking beavers. Missouri Conser t 
Jefferson City, vi $1, no. 7, pp. 8-9, illus. October, 1943 

ScHOONMAKER, W. J A-wi-e-gwa, the ell National Humane Revi Alba 
no. 10, pp. 24-25, illus October, 1943 
Humpback, the buffalo. National Humane Revik Albany, vol. 3 
24-25, illus November, 1943 

Scnorcer, A. W Extinct and endangered m birds of the upper G1 Lake 
regio! Trans. Wisconsin Acad. S« Letters, Madison, vol. 34, pr 
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SEALANDER, JOHN A. Notes on some parasites of the mink in southern Michiga 
Parasitol., Lancaster, vol. 29, no. 5 pp. 361-362 October, 1943 

Seppon, H. R. The influence of wild animals in the dissemination of disease of livest 
in Australia Proc. Roy. Soc. Queensland, Brisbane, 1942, vol. 54, p 12 
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Severaip, Joye Harotp. The snowshoe hare: Its life history and artificial propagation 
Contrib. Maine Coop. Wildlife Research Unit, Maine Dept. Inland Fisheries and 
Game, Augusta, pp. 1-95. 1942 


SHACKELFORD, Max. Mutationsinminks. Trans. Wisconsin Acad. Sci., Arts and Letters, 


Madison, vol. 34 p. 45 1942 
Suetpon, H.H. Pattern for wild life Amer. Annual Photography, Boston, vol. 58, pp. 


85-93, figs. 7 1943. 


SHELFORD, V. |] The abundance of the collared lemming (Dicrostonyx groenlandicus (tr 
ar. richardsoni Mer.) in the Churchill area, 1929 to 1940. Ecology, Brooklyn, 
yl. 24, no. 4, pp. 472-484 October, 1943 


SHortTen, T. A A shooting trip to Ladakl Part III. The Ammon ground. Jour. 
Bengal Nat. Hist. Soc., Darjeeling, vol. 17, no. 4, pp. 128-132. April, 1943 To 
SMOKEY, GEORG! The skunk. South Dakota Conservation Digest, Pierre, vol. 10, no. 6, 
pp. 10, 12. June, 1943 


Common field mice of South Dakota South Dakota Conservation Digest, 
Pierre ol. 10, no. 10, pp. 6, 1 October. 1943 
Souza-ARAUJ H. C. pi Infecefio experimental de carrapatos (Amblyomma cajennense 
tos com lepra Stefansky Mem. Inst. Oswaldo Cruz. Rio de Janeiro. vol. 
5, I 2, PI 183-186 April. 194 
SPERRY, JOHN J Formation of disclimaxes in the Alpine tundra by Thomomys fossor 
Trans. Texas Acad. Sci Houston, vol. 26, p. 55 1943 
PPURLA G. M. Observations on host-parasite relations between laboratory mice and 
Vematospiroides dubius Baylis. Jour. Parasitol., Lancaster, vol. 29, no. 5, pp 
303-311. October, 1943 
” ER, AENN aI A group of bat-eating i hawks Condor, Berkeley, vol. 43, no 
137-139. M 15, 1941 a 
~ Th iological significance: 1 mmalian hait Proc Leeds Philos. and 
L Soc., Sci. sect., vol. 4, pt. 2, pp. 84-86, pls. 1-2. July, 1943 
: - P. The gray fox in capt t Texas ( e and Fish, Austin, vol. 1 
} 12-13, 19 u Sept I 43. 
S nimals of tl n wild ss. Living Wilderness, Washington, 
). C., vol. 8, whole no. 9, pp. 21-30, illus. October, 1943 
K nd Ek. W. JAMESON, J! Plague mi s food for short-eared owls 
Bull., Oberlin, vol. 55, no. 2 131 June. 1943 
:, Bear ind me! Scier Ne Lett Washingto1 D. ¢ vol. 44, no. 
287. Octot 30. 194 
, Color Field and St New Y« ol. 48, no. 7, pp. 28-29, 66, 
\ embe 194 K] nd yunt sheep 
: Evus. The truth about mar | birth. Australian Mus. Mag., Sydney 
5, I 2, pp. 40 illu N ri i) 942 


! Fisk Wildlife S Conservation Bull. 31, pp. 1-28, figs. 4 1943 
Rex ' Alrunos aspect ‘ log le ¢ el adocetus arcelliae, 
| A Inst. Biol... Me D. I | 1, pp. 285-290, figs. A-B 
‘ 
| 
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Warner, S. R. Soils, vegetation and ecological succession in Walker County, Texas, as 
lated to wildlife Trans. Texas Acad. Sci., Houston, vol. 26, pp. 83-97. 1943. 
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his bearing on the problem of the provenance of the American Indians. Proc. 


6th Pacific Sci. Congr., Berkeley, vol. 4, pp. 165-168. 1940. 
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Wiuurams, C. B. Area and number of species. Nature, London, vol. 152, no. 3853, pp. 
264-267. September 4, 1943. 

Wiuurams, J. C. [Photographs of mule deer and African lions.] Nat. Hist., New York, 
vol. 52, no. 3, pp. 102-103. October, 1943. 

Wiuson, L. Wayne, and J. E. Frrepev. A list of mammals collected in West Virginia. 
Proc. West Virginia Acad. Sci., 1941, Philippi, vol. 15 (West Virginia Univ. Bull., 
ser. 42) no. 8-11, pp. 85-92. February, 1942. 

Wore, Haroip E. Cats with abnormally arranged viscera. Trans. Wisconsin Acad. 
Sci., Arts and Letters, Madison, vol. 34, pp. 99-102, pls. 1-5. 1942. 

Woop, SuHerwin F. A new locality for Trypanosoma vespertilionis (= T. cruzi?) from bats 
in the United States. Jour. Parasitol., Lancaster, vol. 29, no. 5, p. 363. Octo- 
ber, 1943. (From Antrozous pallidus pacificus in Amador Co., California.) 

Yeacer, Lee E. Fur production and management of Illinois drainage system. Trans. 
8th N. Amer. Wildlife Conf., Washington, D. C., pp. 294-301. 1943. 

Youne, Stantey P. The return of the musk ox. Annual Rept. Smithsonian Inst., Wash- 
ington, D. C., 1942, pp. 317-322, pls. 6. September 20, 1943. (Introduction of 
Greenland musk oxen into Alaska. 
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